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INTRODUCTION. 

1. The beautiful art of glass-painting is not onl) 
restored, in our day, to the perfect fulness of its 
ancient splendour, but also has acquired, through 
the giant strides of the science of chemisti », and 
the great progress latterly made in the arts of 
design, an amount of technical and eesthetical 
power, far exceeding whatever could formerly 
called to its aid. 

Notwithstanding this advantage, however, tbo 
art has not yet reached that wide state of diffusion . 
which, from the exquisite effects it is capable of 
producing, it deserves, and which it attained in 
the olden tir e, even with its then more limited 
capabilities. 

2. This circumscribed use of glass-painting can 
scarcely be accounted for by a comparison of the 
religious circumstances of our age with those of 
the past, or on the supposition that this art, 
••confining itself exclusively to exhibition in sacred 
edifices, had therefore been lost among the 
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frivolous tastes which at present urevail.^ On 
the contrary, the works of the finest masters ^)f 
the art have sliown that the \\^)n(lerful elfects 
glass-painting he brought into. u?e for oth#jr 
purjV)ses than tlie*servicc of th^ ^Uiureh, and may 
Ijt made t*p satisfy not less tlic worldly demands 
of our generation, than t]ie mo/e ^devotional 
feelings of the middle ages. 

The obstacles which, on the revival of the art, 
have interposed to check its further extension, 
and therefore to diminish alst) the general demand 
. for its prcxluctiuns, are mucli rather to be attri- 
buted to those in whose hands it rests, than to 
any Iking properly ])elongi!ig to itself ; they 
originate, in fact, less in the art than with the 
artists. 

• .3. One of the principal causes of the* earlier 
decay of glass-])ainting was, that its rules being 
based so entirely upon empirical principles, tie' e 
who practised it were accustomed to consider tlie 
knowledge tliev bad aecpiired in the thorny J)ath 
of tedious and long -continued* experiment, as 
their most valua])lc personal property, forming at 
once the means of their subsisteiice, aiid the ioun- 
dation of their future artistical fame. They there- 
fore not only kept the iniormation they had 
gained profoundly secret during their lives, but 
even carried it with them to their graves, in pre- 
^ference to leaving it behind them to be made use* 
of by their scholars. 
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This easily iiitelligi])le, ])iJt not on that account 
the less reprehensible egotism, — this avarice for 
artistical monopoly, also operates in some measure 
to clamp the speculative ardou** of the presenl 
day, and constit»Ue*, in fact. Uic primitive cause 
of the evil of which we complain. 

On the other hand the most conducive element 
towards the full and free development of power 
generally, and particularly of artistical talent, is 
competition. It multiplies production, invites 
public judgment and comparison, and calls forth 
a laudable emulation, lending, in return, ifot only 
to promote the exeelleiiee of the works produced, 
but, by aiming at popuhuity, also to create an 
ever new demand for their increase and multi- 
plication. 

4. The directions which form the prineij>al 
part of the following pages have already been 
plSilisbed at diirereiit times, in earlier communi- 
cations of the same author scattered through 
German scientific periodicals, but have now been 
colleeted, enlarged, improved, and remodelled 
into tlic prc'jnt form, in the hope that their 
more general circulation may put into the pos- 
session of the many that information which was 
formerly jealously guarded by the initiated few, 
and thereby sucli a general interest may be pro- 
moted as cannot fail to be beneficial to the art. 

• The recipes liave been carefully selected, and 
their correctness and efficacy proved by many 
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years’ practice; and it has been endeavoured 'to 
make them so easy of comprehension, that neither 
those unacquainted with cheriistry shall fail in 
-their preparatirm, nor those iinppactiscd in the 
art go astray in their applicalion. 

5. In f'lc classification of the pigments into 
Fused and Mixed Colours, ^undcrstarnhng by the 
first all those whicli arc fused into a glaze together 
with the tlux before laid on, and l)y the second 
all colouring ])odies burnt into tlie glass without 
such previous process, whether requiring the help 
of a fltix hr not.) the theory given by the Author 
in liis late work on the ‘llist<wy of Glass Paint- 
ing M:as been adhered to. This division has the 
advantage of avoiding: those errors which had 
their origin in the early honionyn\ic of for 
•the oxide ])revious]y melted with the flux, and 
for the fluxing medium itself. 

It is hoped that these few pages may be 
nleans of prompting, n(>t oidy artists by pro- 
fession, but also amateurs, to such an increased 
and successful exercise of the ert, as may tend 
to show fortli its beauties and caji«bilities to the 
world in a more general and extended manner 
than heretofore. 
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OF TIIK Pir.MFN'TS AM) FL17XKK ; >tND THE 
MirnODS OF rKEPARlNG THEM. 

G. Glass pain'iixg or staining'^ may be 
(Icfiiied to mean, the art of paiTiting dii •trans- 
parent glass (eilfier colourless or already coloured 
in llio process of its manufacture) with vitresp«blo 
metallic colours, \\fiich are afterwards burnt into 
the surfa^'c of the class on uhich they are laid, 
leaving ij inor^' (Ji* less transj)arent. 

7* All colour us(‘d in glass-paintiiur are oxkks 
of,|uetals, or otlit'r inctalhc combinations. 

They may he divided info two principal classes — 
1. Th osc whose colouring,' base, or llie oxide, 
is hid ypim iIh‘ glass sini|)ly in its 
original combination Mith an earthy 
vchi('le. 

The ’p.miuiig’ .111(1 ‘.vlaming’ S'lCin to ho uscd.iiv* 

Fiigli'li s} nonynmiivly with rdVioiu'c to tlii> ait. The funner of 
these has hoen adheuMl to tlirongliout tho woik. not only hecausi 
it is mon' in a<’<‘ord.iius‘ with the (leniiau exprc'^oon, but bceause 
it appears more eab ul.ited to j^ernte to this species of doeoration a 
(w'hich it decidedly deseiwe*:) uniong the fine arts; whereas, 
fhe word t/ainin^ might simply mean the colourinp of gla.ss, with- 
out any reference to design.— To. 
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2. Those whose colouring base, or the oxide, 
must be made to adhere by help of 
a glassy body, — iia..iely, the flux. 

8. The colours which require a flux may be 
divided again into — 

1. Vho.se in which the oxide unchanged, l)Ut 

only mixed with the li.*x, is attached to 
the glass. 

2. Those in which the oxide req!iire.s to lie 

vit rifled, by previous fasion with the 
flux, before it is laid on the glass. 

Th'e last may he called Fusrd ('ulofu'fi, all others 
Mixed ('(donrii. 

t/: T1 le classification above given may be made 
clearer by the following explanatory remarks. 

Gla.ss-painiing is distinguished es])ecially from 
otlur illuminating processes, in that th(‘ colours 
and the foundation on which they arc laid must, 
in this art, be fused together in the kiln. 

Now, some few colours combine with tin* surface 
of the glass, at the tcm|)erature of fusion, without 
further previous ]>re[)aration tluui the simple lav- 
ing on; wherefore these give to'ihe glass only a 
colouring cementation or stain. 

Others, on the contrary, in eonsequenee of their 
peculiar naiun', can oidy he made to combine 
with the glass, hy fusing llicm, upon its surface, 
into another thin sheet or layer of coloured glass. 

This is done by means of tlie flux^ a vitreOus 
compound, which fuses more easily {i. e, at a 
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lo^^er temperature) than the foundation, the glass 
plate. I 

iO. The dux ma)\])c used in two ways. With 
sojic colours it’ may simply ini^cd before they 
arc 1514 on, so as t(5 coml)inc, at the ternperaturi; 
of fusion, with their oxides, and to ufiitc tliesc 
again with flic Mirfacc*of the glass; but in# other 
eases the dux must, before painting, hi^’c entered 
into a ehemieal combination with the oxides, /. c. 
must have been fused togetlier with them into 
what may bt' called a Fused (olout\ which latter, 
after being [lulvcrized, serves as a pigment. 

This process is rendered necessary in conse- 
quence of the (lifbeult y of fusion of certain oxrdes, 
which, in order to combine with the dux, and to 
acquire (he inlcndcfl sliadcs of colour, require a 
greater (K.’grec of hi'at than <‘ould be made use ( f 
in burning tlic colours npmi the glass, without 
en*! tigering the success of the iqioratii'n. 

From this description of the nature of the 
colours and the manner of their combination with 
the glass, we will* now pass on to the practical 
directions for •their ])reparation and use; iw 
assurance that the for<‘going will not only prevent 
erroneous notions being formed of the natirrc* 
of the dilTerent elements entering into the (opera- 
tions, but may tend to the perfect understanding 
and successful practice of the directions given. • 
**Thosc for white and black pigments arc eiven 
first, the others follow in order. 
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I. WHITE. — FUSED COLOUR. • 

11. Two parts of lione glass,* with o le ])art 
minium, or red load, arc to mixed togetlier and 
mi-ltcd in a covc'rod IIossia‘i crucible placed i ^ a 
wind furnace. The mixture is then to be poured 
out into a flat vessel containing pure cold water, 
and, when eo(ded, is to be gmflnd with ;i glass 
niullcr on'*a table of thick slieet glass. 

M l\i:i) COLOf Us. 

12. One part (d bones eab'iind to whiteness, 
with A\t pwirts of tliix, grouii‘1 toindluT on a glass 
))lale. 

‘ F/nr. (jlass of h'ad dluit glass nt 

13. One part w liile oxidt* ol’lin. with two ))uits 
of flux, ground before. 

FltfU\ liCad glass. ^ 

14. Prvpdi'iiihtii hf tfn’ in idc (fj Ini . — Melt in a 
covered crueible one part of ])ure tin cuttings. 
When in fusion, add two parts of nitre and 
stir well the mixture with an ir(jn rod. 1'be 
crueible is then to be again covered, jdaced in 
burning charcoal, and the mixt^u'e occ'asionally 
stirred as before from lime to time, until it begins 

.Mjulf' t»y toir* i1m-i niria i»r tni ]»aits of calcmetl hunol 

(hone asli), and ciglii red lead, \Mth ahnut HO of wlnte glass 

t German IVoif/Un. Tins, lumever, eoutaiub more lead than 
exists in our Knglish flint-glavs: a recipe fen- it, in one of the 
German Eneyclop.cdjas, is 1 5 jjarta dross of lead, and 12 parts 
common glass frit. The ordinary flint-glass may be made to ae^e 
by adding mimum to it, and trials \>ill show the beat pro- 
portions. See Art. 88. 
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to ^et w^ite on the top. Continue the stirring a 
little lofiger, then pour the mass out of the cru- 
cihfc into an agate \ortar and let it cool. It is 
the^i to be pulverized^ boiled in jv?itcr, and after- 
wards' dfied. 

1 1 . • n r. .'t/: K . — *i i x k d Conor r s . 

15. Two parts oxide of co])per (pijepared by 
Ijeating nitrate of copper to redness), and one 
part flux. 

Fhu, Equal parts of crystallized borax, mi- 
nium, and pounded glass, are to Tjc mixed 
and mc'lted in a crucible for about an 
hour or an hour and a lialf, in a wind 
furnace, tiien to be poured in a vessel of 
water, afterwards dried, and powdered on a 
ghass plate. 

Hi, Some oxide of iron, or of manganese, added 
to* 1'^ former, gives that l)rownish tm'c f colour 
which was so peculiar to the ancient glass-paint- 
ings. 

1/. One part i)Riclv protoxide of iron, (prepared 
by mixing red^ oxide of iron with olive oil to a 
moist ])owder. and afterwards healing the mixture 
in a crueililc till the oil is evaporated.) one p:u't»uf 
protoxide of eopjier, (prepared by sulmiitting 
green carbon utc of copper to a red heat, and 
washing it in water,) and two and a quarter parts 
titlx. 

Fiuje, Two parts lead glass, ground to a 
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proper degree of fineness on a copper 
plate, or colour stone, with water, i;nd one- 
fourth of a part gum- rabie. 'Die lattt'.’ to 
be addecj after th(‘ ygnient is mixed Yhii 
the glass. All are tlieii to lie groiind as 
delieately as jiossible togetlier. 

IS. One j)art i)xide of cobalt, .nu' part oxide of 
manganes?, one part copjier aslies,'-' and one part 
iron scale from a smith^s forge, mixed together 
and heated, at first gently, but afterwards with 
a very strong lieat, until the mixture runs freely. 
It is then to lie poured into water, and, when cold, 
pulverized, mixed w’ith twelve parts ol llux, and 
ground fine. 

Flur. One part pure winle sand, and thr<‘e 
parts litharge, are tu be melted together 
till they flow freely, and then jiourei! out 
on to a warm marble plate, or into an iron 
mortar; when cold, to be pounded hire and 
washed out with water, in oiau'r to remove 
any reduced lead which may be present. 

10. Two jiarts black jirotoxide of iron, with 
two and a rpiarter parts of the llux described in 
Art. 17; and treated in the same manner. 

*9(). One part iron smithy scales, three parts 
oxide of (Mippcr, and four parts calcined antimony, 
treated as in No. 18, and ground with iliree pans 
of flux. 

* An oxide or dross of copper of a coarse kind, known to tne 
anclters. 
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F/ua?. One part of sand, and three parts 
Jitliargc, treated as in No. IR, and ground 
fine with -third ])orax. Tlic bora.> 
must ])o pre|)aicd in the folkjwing manner 
51 crucil)l<‘ is*to be lialf-fiflcd with it, anc 
put in ])iinnng charcoal until vlie bora? 
beccxnes spongy, or is calcined. It ys thei 
to be thrown into another crucible ant 
melted in a strong fire to a clear flowin« 
mass, whicli is to be }>oured into cob 
water, and, when cold, ground fine. 

21. One part of purple ( s(‘e its pif pjfl-ation 
further on), three parts oxide of cobalt, three parts 
iron smithy scales, six parts calcined antiifrt)ny, 
and three jiarts co])])er smalt,* treated as in 
No. is, and mixed with three parts of flux. 

Fhm', One part sand, and two and three- 
quarter parts litharge, are to be treated 
in No. IS, and ground fine nith three- 
eighths of a part of borax jirepared as 
above described. 

22. Treat tliref parts oxide of eobalt, three 
parts oxide, o^ copper, three parts iron smithy 
scales, and four parts antimony, with three parts 
*gf fiux, as described in Nos, IS, 2(), and 21. , . . 

Fhfj'. One part sand, two parts litharge, and 
one-fourtli part bonix, treated as described 
in No. 20. 

23. Two parts black oxide of copper, with two . 

Copper oxide fused with glass and ground. 
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and a quarter parts of the flux described in*No.’l 7j 
and used in the same manner. 

24. A beautiful blue-blacky, nay be obtained ^J)y 
adding a small part of oxide jof cobalt to the pig- 
ments in either Nos. 1/. 19, <,r 2.3. . ■ 

> 25. A \ lack inclining to brown is ))roduce(l by 
a similar addition of oxide of niargaiu’.^e. 

2fl. Dull^ or dead black, for distances, is pro- 
cured from one j)ar( of copper smalt .and one ])art 
crude antimony calcined 'but mjl so lar as to lose 
its blackness), ground together. Or, 

27 . 'One part copper smalt, and one ])art un- 
calcined oxide of )nangjim‘sc. treated as before. 
Or, 

2H. One part puiqjle, one [)art oxide' of't'obali, 
and one part oxide* of manganese, ground fine 
together. 


ni. iiF.n.-- !• i sFo (01.01 H". 

29. One jiart oxide of iron, toblamed hv heating 
clean iron nails red-lnU, dissohlng them in nitrie 
acid, evaporating tlu* solution slou'lv by .a gentle 
fire, .and roasting the residuum,) tliiaa* p.arts flux, 
(consisting of one p.irt sand, one part litharge. f 

^ The eonnnon ore of antnnoiij ; the sulphiin-t. 
t Note . — It may he ]ieo-, djkt for all, that wheie 

sand and hthaige are irsctl as flux, as (lirrctcd in Arts. ;52, tUl, ■tO, 
and 73 , both these ingredients must he poumlrd together, meltcfl 
in a crucible by a strong tire, poured into an iron mortar, 
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and onvi-fourtli part borax glass well fused 
togetlujir, until a glass rod, with which the mass 
is io he stirred, drag’s fine and clear treads from 
it.*, tlicn the crucihk\ with its contents in it, is to. 
hcMito^^vn into water, and when cool, Hie jiigment 
may he separated, pulverized in an agate mortar, 
and ground fintoon a grass jdafe. 

.30. On{‘ part oxide of manganese ^.with eight 
parts of tlux (one draehm <jf sand, and three 
draelims litliarge), melted together and treated as 
above. 


MIXED ('01. ()1 |{S. 

.>1. One part sulphate of iron, free frotn copper, 
or oxide of iron preeijuluted from the sulphate, 
more or less lu'ated, with two to three jiarts flux 
ground together, give all sluuh s from a ligh^ red 
t(j a hlueish violet. 

.six parts white silieioi;> s:nd washed 
and ealciiied, lour to tive parts vellow 
oxide oi le.’id. mid two to tliree jiarts ,>uh- 


p'Miiidfii !nic‘ ('..Id, and linall) \\.ii.lit'd uni ^\iUi water, befuro 
^ till') are addt'd (u lltr jn^ninit. 

lint wlieii’ sand, liiliarcre, and fy07'a.r r/A/.v.v aio mdn'ated for/lnx, 
as in Xus, 12. (I'.l. 7s, and SI, the .sand and hlharm* au*. as utjuve 
dircelrd. tu liu (uelled and j)nl\eri/ed by thoinsehes, but the boiax 
gilds'* o Old} to Jn- ground with ibis tailor powder, and not again 
molted with it. 

' . This remark will save tlie trouble of repeating the same direc- 
tions in the abo\e-mciitioned articles. 

* German Burajcglait, fused bora,v. 
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oxide of bismuth (made from the» nitrlite) 
finely powdered, and intimatelvi mixed 
in a porcelain morl^-r: the mass way 
then 1)9 thrown iny a covered crucij)le 
])revit)usly brought ^1^) a rod lioiitf iind 
stVrred frequently with a steel rod until 
it iluws Ireoly. k is j)/ter\farcls to be 
po^ired into water, then dried, ])uwdered, 
and passed tlirougl) a fine sievt', 

32. Common red is given by one part of sul- 
phate of iron heated by a strong fire, washed four 
or six’ times in lint water, dried, and finely ground 
on a glass ])late. with three parts of fiux. 

'Flit r. One draehm of sand, and three drachms 
of litharge. 

33. In order to give a fixedness to the eolcotliar, 
or crocus martis. ’ which otlierwise is Nerwfngitive. 
it is proper to eah'ine il with fine white sea-salt, 
previously brought to a half-glowing heat Jn* a 
covered (Tucible; erpial parts of each are tlum to 
be ground well together in an agate or glass 
inortar; a crucible is to be filled with the com- 
position. and ke])t for two hours iv an inereasitig 
fire till it is surrounded w’ith burning coals on all 
,sides; it may then be ix'moved, the mass cooled,* 
pounded perfectly fine, and washed three or four 
times with hot water, stirring it carefully each 
time with a glass tube, in order to w’ash the salt 
entirely aw’ay. When the w'uter no longer takerf 

' Yellow or reddish oxide of iron. 
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B red tinge, it is to be poured carefully off, the 
mixture again washed witli cold water, dried, and 
ground with one pa^'^ of the hefure-inentioned flux 

for use. For create' » certainly the sea-salt rnav, 

\ ? f ‘ , 

previoi\s to using, oc dissolved, filtered, and re- 
covered l)y evaporation of the water. liastly, it is 
particularly to Ic advised to einjdoy in the whole 
jirocess, eruei})lcs which have not ])reviously been 
used. 

dl. iMjUal parts of yellow oxidi* of iron (iron 
ochre), yellow oxide of lead or lead glass, glass of 
antimony, sulphiiret of copper, and sulphiiret of 
silver, ground fine together with water, and laid 
on the glass without the addition of any flux. 

35. One part of silver whicli contains copper 
(as for example, that of which the German sniall 
coin is'rmuK), with two parts of raw antimCiiy 
(sulphiiret of antimony, the common ore), melted 
tdgather, reduced to powder, and mixed with red 
oxide of iron or colenthar. This pigment also is 
used witljoul flux, and is (as is the former) to be 
laid on in a tolertihly thick layer, which will stain 
the surfae.c cf the glass red at the proper tem- 
perature of fusion. What remains on the surface 
afterwards may be removed with a spatula. 

36. One jiart silver, two parts red antimony, 
and one i)arl sulphur, melted till clear; and mixed, 
for use, with two parts flux. 

Fltto!. One drachm sand, and two drachms 
litharge. 
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37. Two parts red oxide of iron, one part 
litharge, one part gum, one part lead glass, and 
six parts of best red chalk. / t 

'T'lic lead glass is first topoe groimd as fine as 
nossible on a glass table, then the litlia?jg(\ ihe 
gum, and 'the oxide of iron are to be added; and 
after these are all properlt mixinl toiictlicr, the 
pounded r^*d chalk. The whole must now be 
gently ground and mixc'd in a tall glass, with as 
much water as will make it the consistence of thin 
syru]); say four or five ounces. If the operation 
takes j)lacc in summer, the gla.->s is to be put in 
the sun; if in n inter, in the warmth of a stove, 
and*fhe fluid must be most carefully preserved 
from all dust, yet without preventing evajioration 
by close covering, 'riiis is best done by inverting 
a glass bell over it, on whose sides the moisture 
will collect and flow away. 'I'he Huid must remain 
still three days; all the thick matter will sink and 
adhere to the bottom of the glass, while the liquid 
shows itself above on the sides in transparent 
rings of a beautiful red colour. It is now' to be 
carefully poured off, more wal(‘r added, as before, 
and the operation repeated as long as any colour 
tan be obtained from the si'dirncnt. The colour 
is then to be dried in a glass eolour-dish by the 
helj) of a gentle heat (best by placing it in the 
sun), and carefully preserved. While it is yet in 
a fluid state or moist, it always appears more lively 
and clear than when quite dry. In the latter state 
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it is to *be used like gamboge, but without grind- 
ing, which would destroy its transparency and 
heruty. If properi-^" prepared and used, however, 
this colour excels in l^otli these qmlities the most 
heitudf.iil red of the uiuMents, 

38. Brick-ivd is given by one part’ oxide of 
iron, and hndve*j)arlsTK*hre yellow (prepared from 
one part oxide of iron, ])rodueed from the sul- 
phate, and one part oxide of zinc), mixed witli five 
parts fluK. 

Fluj;. One part sand, three parts minium, and 
one -eighth part (‘uleined bora.v ; finely 
ground, mixed, inelletl, and thrown into 
water, dried and pounded, as deserih».d in 
No. 31. 

39. Flesli-red is obtained by melting sulphate 
of m)n •and iduni, in a coarsely powdered st.ite, 
and increasing the heat till the appearance of the 
d?sij:ed colour. The residuum is to : t' washed 
with liot water, and one to tuo parts of flux added 
thereto, 

F(n r. Six ])ai'ts white sand, washed and heated 
to recU ess, four parts yellow oxide of lead, 
one part borax glass, and one part salt- 
petre, treated as in Art. 31. 

40. For dull or dark red, one part of ]>rcpared 
blooil-stone * is to be pounded and ground on a 
glass j)late, with three parts of flux. 


Henaatae. The kidney iron ore of Cumberland. 
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Fluj?, One draehni saiul, and two drachma 
litharge. 

41. Purple, gold-purple, jv^rple of Cassius is 
‘ obtained by precij)itation ^rVoin a solution of 

chloride of gold, by incans of a solution qf pri^to- 
muriate ^f tin. It receives, according to the 
greater or loss ([uantity of tin in inixture, and 
the lower ..or higher degree of oxidation of the 
solution, eitlier a beautiful red colour of various 
shades, as scarlet, carmine red, rose colour, flesli 
colour, ik{\. or a violet or brown. 

It Is to be mixed for use with four parts of 
fiux. 

One part of silica in powder (made by 
calcining the j)urest tliiit three or four times 
irj a (Tueihle. wasliing it every time in pure 
W'uter, then powdering it in a ]a)rctdain 
mortar, and sifting it through a line siele), 
one and a cpiarter part borax glass, and. five- 
eighths of a ])art minium, melted together, 
and finely ])owdered. 

42. Dissolve one part of thin-heaten gold in 
nitro-nniriutie acid, or acpia regia, 'pour the solu- 
tion into a glass, and ddiite it with fifteen parts 
raiu-.water. Throw in one and a half part of pure 
till cuttings, which have been dissolved in muriatic 
acid, and allow’cd to get cool.* While this is 
being added to the gold solution, the liquor must 

Literally from the original; probably it i?) Ibis quantity of the 
inunate thus formed which is to be poured into the gold liquor. 
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he continually stirred. After the mixture has 
stood quietly a quarter of an hour, half a part of 
rle;f urine is to bCj^ added, and all well stirred 
together. In about 'wo hours the supernatant 
fluid IS ,to be pr)urcd from tljc purple pigment, 
which will be found precipitated, and wsdch is to 
be well wasiied /^ut. When perfectly drie/), put 
it in a flat porcelain vessel, lay a piect^i of ])apcr 
upon it. and j)lace it on burning charcoal till the 
pa})cr is charred. 

'I'hc pur])lc pigmeiit must be used witli twelve 
parts of flux. 

Flitv. One part sand, two parts litharge, and 
three-fourths of a ])art borax glass. 

4.J. Dissolve gold •' in aqua regia. If the gold 
has })cen alloyed with silver, the solution must be 
poured off from the chloride of silver, whkh 
sefmrates itsedf. The precipitate must be washed 
with i^ome distilled water, and this iattvv added 
to the solution, which must then, unfllterod, 
be evaporated by a moderate heat until a thick 
crystalline saline J,kin is formed, under which, by 
inclining the v .ssel to one side, only a little of the 
red solution will be found liquid. The mass is 
now allowed to get cool, whereby it becoiucs 
tborougidy bard ; it must be dissolved without 
delay in ten times its weight of water, and filtered, 
by wbieli a small quantity of reduced gold is left 
Ctbind. In order to cleanse the filter, a small 
* The German gold coins are alloyed with silver 
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quantity of water must be reserved out of'tiie 
prescribed wciglit, and afterwards tliis must ])c 
added to the solution. i ^ 

For tlic preparation of tl/i tin liquor, the crys- 
tallized salt of tin Avill answer very well^ if It is 
moist, if must be dried by pressing it between 
unsized pa])er.t One ])atl of tbo salt is to be 
dissolved ^in four })arts of distilled uater, the 
solution tiltered. and used inimedialely after its 
preparation, as after a time it would become turbid 
by attracting oxvgen from the atmos])b(‘r(', and 
woulO dC*])osit oxide of tin in a while* powder. 

Furtlier, dissolve one part of gum-arabi(‘ in 
three parts of hot distilled waiter, and lilter it 
through gray blotting j)aj)er, whieh must be of a 
loose texture*, or the gummy fluid will not pass 
throLigli it freelv. * 

Having now' prepared the three* lluuls in the 
above-ment ioneel manner, mix three- ouney;s‘of 
'distilled w'ater with twenty-eight grains of the 
gum solution, stir it carefully, and introduce 
femrteen grains of the- tin solutiim. Jxinse out the 
vessel in whieh the latter was w'eighgel with a little 
W’ater; w’eigh t we-nty-three grains of the gold 
solution and add it to tlie previous mixture, 
rinsing eiiit tlie vessel again, l)ut tliis time, instead 
of clear water, a portiem of the ceimpounded 
mixture is to lie useel for the purpose. The 

* The muriate. 

t Druckpapier, printing paper, whieh in Germany it unaiy.cU 
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colour \thich arises during the mixing of the 
fluiuo m a fiery red brown, but changes when 
bur#it in upon the glass into the most beautiful 
})urple red. 

"Aio (;jjlour may jt)ssibly be somewhat altered 
}>y the action of tlie acid liberated by the formation 
of tlic purph' ))r#ci])itAe in l])e fluid; but this is 
obviated l)y diluting it with twice its^weight of 
water, dissolving ten grains of hi-carbonate of 
potash in tlie same, and then first mixing it with 
the ahove-iiH'ntioned mixture of the gum and tin 
solutions. 

In order to se])arate the purple, whose precipi- 
tation is at present hindered by the gum, sjiiflt of 
wine is to he added to the mixture until it appears 
very turbid: for this purpose, about double its 
weight (tf 7.”) per cent, sjiirit is necessary, if the 
bi*rarhonate of potash has been addl'd, otherwise 
thrce*times the weight. In tlie course of an hour, 
if the mixture has been oceasionally stirred during 
the lime, the purjile falls down in red-brown 
flakes, and the fluM remains clear, or at least very 
little coloured’. This must then he decanted, 
some more spirit of wine poured over the pre- 
cipitate, and the whole drojiped into a filter.^ ^ It 
must afterwards he gently pressed out between 
blotting paper, tlie precipitate removed, and 
ground in a rubbing di;ih or saucer, with weak 50 
pitr cent, spirit of wine, to a thin pulp, which is to 
be heated* three minutes in a suitable vessel, and 
Kochen, — literally, boiled or cookeiL 
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then poured into a cylindrical glass. This opera* 
tion is to be repeated, and the gum will then be 
all removed except a litth- harmless rernrant, 
which is essential to bfl» done. Should the 
purple fall slowly from tire last sohitioii, and 
exhibit i^n inclination to re-dissolve, or form a 
clear red sheet tight uj>bn tle.‘ bottom, a little 
more strong spirit of wine must be added after 
the water is poured off, so that the pur})le may be 
made to coagulate to a thicker consistency, and 
the last portion of fluid afterwards tiltered away. 
The ’preVipitate must, as before, along with the 
tilter, ])e ]>ressed between blotting pa})er, taken 
otl‘''\vith a blunt knife, and dried in a ))orcelain 
dish, whereby it becomes much reduced in size, 
and takes a perfectly dull colour. 

For use, tlie purple is to be levigated on a stone 
with water, until a clear dee})-coloured thickish 
fluid is obtained. Two to six^ parts of flux*are 
then to be added, the Icvigation continued, and 
afterwards the whole dried in a porcelain dish. 
It may then be made fit for the jiencil with 
thickened oil of turpentine, lik(', other glass-paint- 
ing colours. 

Flux, Eight parts white silieious sand, washed 
and calcined, fljur parts borax glass, one 
])art saltpetre, and one part white chalk : 
treat as in Art. dl. 

* For the reason of the indefinite proportions given )»erc and in 
tome other places, sec Art. B8. 
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IV. BLUE. — FUSED COLOURS. 

Three parts oxide of cobalt^ prepared in 
tlie following raanne . Clean, roasted cobalt.ore* 
(z^ftre)*is to be dissolved in pure diluted nitric 
arid, at a gentle beat, until llie solutioft is satura- 
ted ; add !vatri% pret^pitale the oxide car- 
bonate of soda, and wash the precipitiy;e with hot 
watcT. It is then to be dried, mixed with three 
times its weiuht of pure dry nitre, placed in a 
crueible, and ignited with live rivals. When the 
slight decrepitation is over, the oxide cobalt is 
to be heated to redness, washed out, and dried. 
'I'hree jtarls of tliis must now be melted witIT two 
to fiv(’ juirts of tlux ^composed of''^* eight parts 
waslied silieious sand, four to six ])arts borax 
glajs, (tne to t\ro parts nitre, and one part white 
chalk), melted in a strong fire for an hour and 
a*liejf, and ground fine for use. ^ 

If). If the Cobalt ore can only be obtained raw"*‘ 
and it becomes nccessar)’ to roast it, the best 
Spanisli or Swecfish must be ehosen, which may 
be tried by •-olution in nitric acid, diluted with 
two-thirds (d water. Tlie ore which gives the 
finest red colour in the solution is the best- for 
the purpose, and should be chosen for the pre- 
paration of the colour. In order to free it from 
arsenic, it must be laid on and surrounded with 

A misprint in the original alters the meaning of this passage ; 
»ut the sense given in the text is evidently the true one. 
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charcoal on all sides, and burnt until the* arsenic 
is deposited in white crystals on the watls and 
stones around, and the cobaU has attained a i/«)rc 
metallic state tind lustre. This o])eration, how- 
ever, it must be remarked, Tequires the .greatest 
care aiid precaution, on account of tlie dangerous 
vapour's whieli arise ; and il^’a jdac.^ is hot ])roperly 
set apart for it, it should be ])erfornied in the 
open air. 

16. Another blue fused colour is given l)y one 
pjirt oxide of cobalt, and four ])arts hoi'ux glass, 
melted by a strong fire for four hours. The 
didieulty of fusion of tin cobalt requires that this 
colour should be ground, for use, with two parts 
of dux, obtained by melting togetluT one part 
rock crystal, and one j)art borax glass, throwing 
them in water and grinding them tine. 

47. For dark blue, mix intinuitely four ])arts 
king’s smalt, and about two and a half /nirts 
Illinium, in a ])oreelain mortar: set the mixture 
in a glazed cnieible in a vc'ry strong fire, until 
jierfcctly clear glassy threads of a beautiful azure 
Idue can be drawn fr(»ni the mass. ^Jt must tlieii 
be taken out of tbe crucible witli a book, dropped 
into. cold water, and afterwards dried and finely 
powdered for use. 

The proportion of minium must he varied 
according to the variable fusibility of the smalt 
which is used. 

48. One part black oxide of cobalt, six parti 
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potvdercd wliite glass, and two parts miniuio ; 
then parts nitre ; treated as the foregoing. 

^9. One ])art kn^.g’s blue is to be melted with 
three parts borax ghus, pounded, ynd then ground* 
wilh* two [larts of*tlax of the* same kind, and 
treated in the same manner as No. 46./ * 

50. Liglft bk^* is given by equal parts of best 
king’s smalt, white glass (pounded in a^ bright 
iron or ])oreelain mortar and sifted), and minium, 
mixed and melted, as in No. If. 

51. Two parts zaflVe, eight parts finely pow- 
dered white glass, six parts nitre, and* si.t parts 
niiiiium, mixed, melted, and ground, as the pro 
ceding. 


MixKi) coLorns. 

52. Let roasted cobalt (ore) stand quietly for 
t\t’o pr three days in nitric acid, ililuted with two- 
thirds of water, placing it from time to lime in hSti, 
ashes. When the mixture has gradually become 
a clear and fine rfd colour, pour it very carefully 
off so as to ;;void letting any of the sedinient go 
over with it. To the latter may be added water 
and more nitric acid, to extract any more ^ red 
colour which can be obtained from it. 'I’he 
several solutions arc to be mixed together in a 
porcelain vessel. 

To six parts of this red solution add two parts . 
of the whitest sea salt, purified a% previously 
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described, and when the latter is dissolved, pour 
the fluid from tlie sediment (which is rseles^i) 
into a porcelain vessel, and ritt it in liot ashes. 
Let it eva])orat<‘ some hours,* and as often as new 
sediment is formed, pour the duid earefullv a'why. 
Continue "he healing of tlio latter, and stir it well, 
especially when it lie-ins t ' tliiel'Cn, ,vlth a glass 
rod, until at last il changes into a granulous salt 
of the most heautifid blue colour, 'i'his salt also 
is to be left an hour or two on the hut ashes, and 
is then to bo }>ut in the open air for a few days 
until n l)t comes crimson red. It is then to he 
replaced in the ashes, when it bcc()mcs l)lue, and 
again in tlie air, when it liecomes red again, and 
this process is to be repeated until no more nitrous 
gas* is evolved when the salt is heated, and until 
a sample of it, placed in a small glass will, a little 
water poured over it, becomes red in half an hour, 
without imparling its colour to the water. Wlithi 
‘^His point is arrived at, wash tlie salt carefully out, 
dry the now’ deep red C(doured jiigment in a j)or- 
celaiii dish, in hot ashes, and bnng it oikt more 
over glowing eliarcoal, wdiere it (‘hanges into a 
beautiful constant ])luc. 

One part ot this is to be mixed lor use with twm 
anti a half parts of flux. 

FltLX, One part rock crystal, and one part 
well fused borax glass, pounded together, 


SaivettrawMttet tuitous viipour. 
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laelted, thrown into water, powdered in an 
iron mortav^ and ground tine on a glass 
plate. 

^V. YELLOW fused COLOURS. 

53. Joncjuil yellow is obtained by* melting 
together one part antfnionic acid, two parts of 
a calcined mixture of equal j)arts tin^ and lead, 
one part carbonate of soda, and twenty-four parts 
of dux. coinp()sed of one part white silieious sand, 
washed and calcined, and three juuts minium, 

51. For citron yellow, mix and melt* together 
two parts sand and six jKirts litharge ; pour the 
mass into an iron mortar, and afterwards p\Aind 
it line. Tlien mix with it one part oxiile of silver, 
and one-fourth part aniimony ore (antimony of 
coiiMnerce). and grind the whole well together; 
melt by a strong tire in a Hessian crucible ; pour 
in coid w'ater, and grind for use. 

M|XEU COLOURS. 

55. Mix fine ]Kmdcrcd antimony uith one and 
a half times its weight of saltj)ctre, decrepitate the 
*mass in a glowing crucible, and heat it to redness 
for a quarter of an hour ; powder it when cold, 
and wash it with boiling water. The remaining 
white powder, which consists of the bi-antimoniate 
kid bi-antimonite of pottisli, must be moderately 
beated in a crucible for an hour, with an equal or 
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from that to a double weight of ininram, 'and 
mixed with equal parts of ilux for use. ' 

Flua\ One part white siftcious sand, wa^Jied 
and caJeined, and three parts minium, 
ground together, aiubmelted as in^AiV.^.ll 

56. Uixinium ore must be broken to pieees and 
roasted, afterwards dissol’^ed itu- nitii\* acid, the 
solution filtered, and the lead whieh may be 
present precipitated by dropping in suljdiurie 
acid. H'he eh'ar green solution must tlnm be 
evaporated to dryness, and kept at a red heat 
until ?i; is' changed into a yellow saline mass. One 
part of the pre])aration m» obtained is to be ground 
witlr three j)arts of flux. 

Fhfj'. Four ]>arts minium, and one part flint 
powder, melted together and pulverized. 

57 . Cut one ])art of j)ure thm-heaten .silver in 
pieees, and break one part raw antimonv ami one 
part of lump sulphur to ]w»wder. ('ovei; t'he 
.bottom of a crucible with these two last-mentiom‘d 
substances, lay upon them a ])i('ce (jf the silver 
leaf, and re])eat the operation lill all is laid in. 
Place now the crucible in red-hot idiarcoal, and 
cover it with one piece of the .same. As soon us 
the suljihur begins to burn, the mass is in fusion. 
It must then be thn)wn into clear water, dried, 
mixed with three jiarts of dark-burnt ochre, and 
pounded perfectly fine. 

The pigment may be used without the addition 
of flux or gum, and laid, to the thickness of the 
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hacl{ of tf knife^ on tlic reverse side of the glass. 
The superfluous qi}^^ntily may he brushed off after 
burring. 

58, For a light yellow, proeeed as* in the forin^T 
case,^)nU’ using on* part of ochre instead of 
three. 

The portidii of«tlu’ yldlow colour described in 
the last article, uhicli may remain ^ifter the 
burning, may be used again f«jr colouring matter. 

;V.h 'I'hc [K'culiar yclifu\ t)f tlie ancient artists 
is obtained by the hdlowing process: 

Melt two parts of go(id sulpliuret of antinionv 
with one part of siKer l<jkTably free from copper; 
stir tlie mass t(»gcther jind ])our it in a metallic 
mortar, pulverixi' the r<‘sulting sulphuret of an- 
timony and sdver. when (‘old, in the same mortar, 
and preserve it in a stopped phial. From this 
one part is to lie taken, levigated with waty.r on 
Ji co'pjvr table to the lincst coiisistenct', and mixed 
with four to seven parts of yellow (/‘lire, twice 
heated to redness ;ind washed in water, actvjrding 
to the projiosed lighter or darker shade of the 
colour. Lay (.yi as in No. 57- 

60. Chloride of silver, and tliree times its 
Nveighl of burnt ferruginous clay (burnt clay out 
of a baking oven, previously pulverized and sifted), 
are to be levigated with water, and laid on as in 
Art. 57 . 

*61. One part sulphuret of silver, one part class 
of antimony, and one part burnt ochre, ground as 
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fine as possible and treated in the foregbing 
manner. 

62. For orange, dissolve j)ure silver in pure 
nitric acid, and j)rccij)italc it by hanging a piece 
^of polished tin or copper plate in tlie sohnion. 
Tlie tloecalent precipitate is to be gathered toge- 
ther, lyasliod in warm water, aiu^ groiiiul line. 

One part of this to he nii\e<l with oiu‘ to two 
parts of the red colour. No. .17- 

fid. One part of silver in powder, jirccijiitated 
from the solution of nitrate by a piece of thin 
copper, must be uaslied in warm water, ground 
with one part red and one part yellow oxide of 
iron, and laid on as in No. 5/. 

VI. GREKV. — FGSKI) COLOl ItS. 

64. One jiart green carlionate of copper,, pre- 
pared by ])recipitating it from a solution of copper 
jin nitric acid with carbonate of potash, and after- 
wards properly washing and drying tlie precipitate; 
four parts powdered white glass, and two jiarts 
minium, must be well mixed in’a porcelain mortar, 
and exposed to a very strong fpc in a glazed 
crucible, until threads drawn out ajipi’ar perfectly 
clear. It must then be taken out of the crucible 
with a liook, thrown into water, dried and pul- 
verized. 

65. Four parts oxide of copper, one part of 
antimonic acid, or antimoniate of potash, and lix 
parts tlux ^composed of six parts sand, four parts 
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yelloA^ oxide of lead, one part borax glass, and 
one part%utre), to melted together and ground 
fine. ^ 

fifi. One j)art coj)per precipitate, •{obtained b,y 
(lissuK'ing, sulpliate ot^ copper in eight times its 
weight of boiling water, and precij)ita^ing the 
cojipcr by kecping<i pieCo of polished iron in the 
solution for twenty-four hours, washing the })rcci- 
})itate ^^Uli lu)l uatcr and drying it,) four j)arts 
' pulverized uliile glass, and two parts minium, 
treated as in No. d I. 

d7» One part oxide of copper, ten parts anti- 
rnoniate of {)otash. melted with thirty parts flux 
(viz. one part sand and throe parts minium b 
dS. One part borate of copper, (obtained by 
divssolviiig ])uie sulphate of copper in water, and 
prccipjtatifig it with a solution of borate of soda, 
washing and drying the precipitate.) 'hrec parts 
white powdered glass, and one part minium, 
mixed and treated as in No. (14. 


MlXF.l) COLOt RS. 

(jy. Dissolve three parts ]nire oxide of cobalt in 
nitric acid, and two ])artstin chippings in muriati^ 
acid ; both solutions are then to be thrown 
together into one glass, and prec'ipitatcd with 
carbonate of potash. The precipitate must be 
collected on blotting paper, washed, dried, put in 
a muffle on a porcelain pot, and exposed for about 
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eight hours to a yellow heat, being 'frequently 
stirred in the mean time. \Yhen cold, one part 
of this green is to be mixed with four j)arts ^ux. 

Flux. One part sand, two ])arts lifharge, and 
one part borax glass. 

/(). Lqual j)arts of ehromale of jxitash, and 
sul})jiur, are to be mixed^and reeked togelbiu* in a 
eovereil .,cnieible. As soon as the mass flows 
rjuielly, it is to be poured otrand freer! from tiie 
liver of sulphur wbieli will bav(' fornu'd, by well 
washing with boiling water, when the oxide 
remains as a beautiful green ])igmeiif. 'Hjis is to 
be eolleeted on a filter, dried and ground fine. 
One part of it may be mixed for use with three 
parts flux, laid on and burnt iu.'- 

Fhtr, Four parts minium and om* part flint 
jrowder, melted together to a perfectly 
transj)arent glass. 

71. One part of pure yellow ebi'omate of potash 
ground together with three parts fine powdered 
quartz, laid on and burnt in. 

72. One part black oxide of manganese, and 
tw'o parts cobalt or king’s blue, mixed together 
and ground fine. 

7*1. Two parts pure oxide of cobalt, ground 
w'ith one part flux. 

Flux. One drachm white sand, and tw'o 
drachms litharge. 

* Them b a misplacement of wordh in the original here, which 
creates some confusion. 
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Nos. 7 *-^ and 73 serve for green distances. 

VIJ. VIOLET.— fi ned colours. 

74. Calcine best oxide of manganese in a 
])ottc^’s Igln with an Cqual quantity of saltpetre; 
take one part of tliis, six parts wliiteJglass in 
powder, and' two»-parts' minium ; mix and treat 
in the manner already cxjdained, )vith the 
strongest melting tire. 

70. One })art caleined oxide of manganese, one 
part zafiVc, ten parts white glass powder, and four 
parts minium, treated as lieforc. ' * 

MIXED (’OLOUHS. • 

Jf). (lold purple mixed witli chloride of silver, 
in varying proportions as practice will direct. 
The latter must previously have been melted Avith 
ten times its weight of dux, jirepaicd 'Vom three 
j)arts white quartz, washed and calcined, five parts 
calcined borax, and one part minium. The gold 
jiurple is to be mixed with this, and the whole 
ground together. 

The gold purple may be precipitated in combi- 
nation Avitb the chloride of silver by the following 
process. Drop into a large quantity of wafer, 
first some solution of tin, then a little nitrate of 
silver, and lastly the gold solution, constantly 
stirring the mixture. The proper proportionate 
quantities of the three solutions must be ascer- 
tained by experiment. The precipitate must be 
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mixed with about an equal quantity, or rather 
more, of the flux. 

Flux, Eight parts sand, four })arts borax 
glass, one part nitre, and one part white 
clialk, treated as in No. dl. 

77. (lold purple ground togelher uitli tliree 
parts Iflue colour, and <^xid(' conalt or king^s 
smalt. This mixture gives tlu^ most beautiful 
violet colour, which may be made to assume 
difl'erent shades according to the greater or less 
quantity of purj)k\ uJid llie lighter or darker blue 
used. 

78. One ])art purple, and six parts flux, ground 
together, giv(* dark violet. 

Flux. One part sand, two ])arts litharge, and 
one-fourth of a j)art borax glass. 

79. Mix })ure gohl purple alter ])reeipitation 
and washing, but without j)reviously drying it, 
with some flux. 

Fhfc. One part silicious sand, washed and 
calcined, and three part^ minium, treated 
as in No. dl. 


VIII. Hiiowv. — i-rsF’.!) roi.oriis. 

80. One part oxide of manganese, and eight 
])arts flux (from one drachm of sand, and three 
drachms of litharge melted together), pounded 
and ground flue. 

81. One part oxide of manganese, one-fourth 
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part^blue* of No. 52, and eight parts of the fore- 
going flZix, used in 'the sann- way. 

8^ Two parts gold yellow of No. 57? one part 
antimony, and three parts flux (prepared from 
one })art;^and, two parts lead, and one-fourth part 
borax, melted together), jjowdered an a ground 
tine. 


MIXKO (’OI.OI'KS. 

8d. lied oxide of iron, prepared ])y precipita- 
tion with carbonate of potash from pure sulphate 
of iron, and afterwards lieating the precipitate to 
redness until it becomes a lively red colour. 

FIha\ a (piantity of lead glass equal to mat 
of the oxide, and some gum water, ground 
on ii glass table. 

T\to parts oxide (T ir^m, three jiarts oxide 
of manganese, and three parts g )ld yellow of 
Nof 52? melted together, poured into A\ater, and 
when cold, mixed with three parts flux. 

F/i{j\ One part sand, two ])arts litharge, and 
one-fourth j^art horax glass. 

85. Ked oxj^le of iron (hematite, red ehalk. or 
natural iron rust), with oxide of manganese, or a 
small portion of sulplmret of antimony and silver, 
or some oxide of silver, treated as in No. 83, serve 
the same jiurpose. 

H(j. Or, the sediment left in the preparation of 
tfifc red colour may be laid on the glass without 
further preparation. 
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87. Lastly, seven parts gold yellow of No. 57 
ground with one part oxide of iUangaTtest:', without 
melting or adding any flux. 

(No. 81 ghes sepia: 82, a yellow-browm.) 

OENEUAr. HEM AUKS liiOX T \1 E I'MEPAH ATION 
OE THE I’HiMEN'TS AND FLEX I 

88. As an essential addition to tlie foregoing, 
WT may liere give some few general directions 
respecting the prc-paration and eondnnation of the 
pigiiicnls and fluxes, which cimld not well he in- 
serted in tlie rccijies themselves. 

It is im])ossil)le to give any alisolute or positive 
instructions for the jiroportionate quantities of 
tiic ingredients used in liie pigments or fluxes. 
The determination of these must in a great mea- 
sure he left to the trials and experienee of the 
artist. 

Tlic same will apply also to the proportionate 
quantity of the flux to he used with the pigment, 
and to tiie quality of the tlux also. 

HD. The materials of the colours, as well as of 
the fluxes, must be as good and as free from 
foreign ingredients as they can he obtained; other- 
wise disadvantageous consequenees for the beauty 
and durability of tlie painting are to lie feared. 

90. When pigments, or fluxes, or both, arc to 
be melted together, this must he done in strong 
Hessian crucibles, which are to be protected from 
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the jictioti of the melting mass by covering them 
internaWy with a ^'ixturc of clialk in water. Or 
they^may be glazed, which especially prevents the 
penetration of fused colours contiuning oxide ;of 
leadf* eflecf tins ►alter object* the crucible is 
to be rinsed out with water, tlien cover/d on the 
inside willi fmlvoi'ized #i'hite glass, jdaced in the 
fire, and heated until the glaz<* adhere.'^ perfectly 
to its sidi's. 

91. For the operation of fusicni in Hessian 
crucibles, it is necessary to use an ordinary wind 
or air furnac(‘, furnished with a dome %t cover 
having a draught-jiipe. The inside is to be 
covered everywhere w'ith fire-cljiy, to a thickift'ss 
of three inches, and in the cover must be a door, 
or at least an opening, fdled up with a cluV 
stopper, lr\' which the interior may be accessible, in 
order to lift oil’ the cover of tlie crucibi, juid to 
stirlts^contents with a polished glass rod. Uj)t)n 
the grate of this furnace must be laid a pot of clay, 
and upon this the crucible, which must be covered 
with an eartheiuvafe lid.* It may then be sur- 
rounded witli wood charcoal. 

92, The ingredients of the pigments wdiich are 
to be fused must previously, uidess parti eula;-4'' 
directed otlicrwusc, be ground to the finest powder 
on a thick glass plate with a glass muller, or, 
where specially indicated, upon a copper table with 

steel muller, and not generally upon marble, 
Thonicherbeii, — literally, a put of clay. 



I’RKPARATION OF THE 


porcelain, or substances containing lime/ for these, 
by the process of rubbing, a»‘} lial>le to ^nve off a 
portion of their material. The ingredients must 
b? intimatelvMnixed : the crucible is tirst (unless 
otherwise sjiceitied) to be orouglit to n red heat 
graduallN, and the mixture tlien placed i]i it, but 
never in greater (juantiiv tin o uid three ])arts 
fill \U 

In hke manner must the ingredients of the flux 
be treated, and also th(»se of the pigments and 
fluxes which have to hi* melted together to h)rm a 
tused colour, provided tinit nothing appear in the 
reeijies to nmder another mode of Irc'atmeiit 
necessary for tin' parlic'ular eas(‘. 

^llie crucible must then, as a gc'neral ruh*, In' 
kcjit some time at a moderate ri'd heat. \\hi(‘h 
is afterwaiaU to be increased tdl the mass is per- 
fectly melted .and runs freely, and till threads 
drawn from it with a pidished stt-el rod ajSpc'.ar 
pun' and clear. It must then he poured into a 
dish of cold pun* waiter, .afterwaials dried, jnil- 
verized, and treated .according to tin' special 
directions. 

9.5. The [ligments .and fluxes thus jirepared .are 
to-be tested in the following manner. Place a 
spacious crucible in a furnace in an inclined 
position, and put in this strips of the same kind of 
glass which it is proposed to paint on, streaked 
w’ith the colours which are to be used. Thcsc^are 
to be exposed to a lively red beat in tlie cruci1)le 
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untiUthc^^ become weak and bc^in to bend, when 
they must I)e laid to cool on the top of the furnace 
or in'^lhe asli-pit,.aml afterwards examined. 

8h(mld th(' edi^es of the painted j>arts appear fts 
if tlie* colfwrs had overrun tlieir 1>ounds, this is a 
si<;u of the super-saturation of the pigment witli 
flux, and the lattA musi; accordinglv l)e ix;'yUeed 
in fpiantily till the ap])earaiice is removed; other- 
wise tl)(‘ wlioh* success of a idass-painting might be 
destroyed, for sueli easily fusible colours are ajit 
to blend together wlunj laid near each o 't'f- . 

On the other hand, the dull apj)earanee and 
rough f(‘i'l of the colours betray a deflciency of 
flux, which must therefore be added in greater 
(juantily. 

, !)l. Th(‘ \arious shath's and transitions of the 

principal etdours may i>e obtained, not only by the- 
directions as to the materials and tre,.tm ut given 
in the ^^)eeial recipes, but in more iVetpieni cases 
and much more ctunprehensively, by certain mani- 
pulations which will be hereafter mentioned in the 
descrl])tion of the manner of haying the ])igmcnts 
on llie glass. 

y.!. Independently of th(‘ fluxes named in the 
foregoing recipes for each special jiigment, tlieVC 
are others wliich may serve for e\ery colour, or at 
the most require a trifling variation in the peculiar 
proj)ortions of the quantities of their ingredients.' 
These proportions dej)ciul principally upon the 
greater or less fusibility of the pigment, and will 
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be easily discovered by the practised artist. Such 
a flux, for example, is four pa^'ts minium and one 
part powdered silica ; the latter obtained frou the 
pTlrest, flint, ffec IVoni calcareous specks, by beat- 
iu" it to redness three or four times in v crucible 
throwing it every time into water, and afterwards 
j)oui'iling it in a mortar •' and lifting it through a 
fine sieve; This powder, is to he mixed as inti- 
mately as possible with the minium, melted in a 
covered crucible, stirring tlic mass frequently with 
a gb'ss rod. until it is transformed into a perfectly 
transparent yellow 2la^s. the silica Ivcing entirely 
dissolved, and threads, drawn by way of test from 
tlic mass, being jierfectly clear. It is then to be 
])ressed out in water, diied and powdered, sifted 
through a fnu' sieve, and kept in (dosed bottles. 

• Or one })art nxdv crystal is to be poundud and 
nudted by a strong lire, with one part of well- 
fused 1)01 a\ glass, and treated, when it slmws the 
before-named signs of perfc'-t fusion, in the, fore- 
going manner. 

Or one part powdered wdiiti* glass and two parts 
miiiiujii may In* prepared in tli(‘ si*mc way, 

. 9 < 7 . ljcsn/<‘s the iiiij)h'iiieiits nlrciidv named, the 
following are necessary for the manipulation of 
the })ro(resses for prejiaring the pigments and 
fluxes; namely, — coal-shovels, fire-hooks, cru- 

cjJdc iicroks t)f pi)]ishrd iron for dniwini' the 

0 

^ A |»u>c('litin moriai- in meiiliuneU, but ibis miisl be an over- 
night. See \rt. 92. 


0 
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melfeil nuisscs out (xf tlic crucibles, mortars of iron 
ami poTcclaiu, ediour dislics, ike. of the same 
mat,^riai or glass, spatulic of iron and wood, and 
other tilings whicli can always ‘he obtained W'ithout 
inuoi’Ttroublc or expcfise, or indeed may be sup- 
})licd from common household utensils. 

In the aHsenc:^ of » ])roper wind furnace, a 
common nmnd stove, like those used foj\;. arming 
the German apartments, may easily be ada})tcd to 
the purpose. 

WJ. All vessels which come into immediate con- 
tact with the pigments or tluxes, especiiflly Those 
used for their ])r(‘servatiom mixing, fusion, ^c., 
must be kept as clean as possible, and carefully 
freed from all refuse after every time of using, lest 
by an acc'idental mixing of heterogeneous ingre- 
dients the fruit of the labour should be lost. 
Great caution is especially necessary in employing 
crucibles which haw been used bef*c,e. 
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OK TIIK I'KOCK.ss 01* l.\VI\(. TIIK (OLOI KH 
()\ TIIK (JI.ASs. 

US. Tiik niaiii])ulali()ii ol’ llic jH’ota'ss of laying 
the colours on the class varies, m souk* measure, 
according to the (lillerciit kinds of glass-jiainting, 
wliicli therefore call Ihr the* iiiNj ('\jilanation. 

hiither the colours nia\ ht laid upo'.i a single 
sliect of glass, ujxm which tiu' Mlioh* tigure 
willi all its principal colours ami iittm*- 
incdiate tints arc burned in i Reinlurc cn 
apjirctj: or. 

Tlic ligurc iiia\ he coinjio'i'd of various pieces 
of put uniat (glass already coloured in its 
manufacture;, and only the outlines and 
shadows jiainted on, the glass iiieces giving 
the (adours for the peculiar jilaces \^hcre 
they are inserted (Mosaic glass painting); 
or, 

Both these methods may be combined in ode 
and tlie same picture, by composing it 
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pcTTtlv of ])ieces of coloured pot metal and 
partly of and ])aintcd glass, fixed 

together. 


iM.iN'rriii’. i:\ .\pruKT. 

90. For on single sheet of glass, the 

following rules must be observed. 

A [)ui‘e white glass must be chosen f(jr the 
purpose', free from air specks or bubbles, and 
I'speeially dillieult of fusion, as the whole labour 
would be lost if it \eere attempted to hufti ift the 
colours upon a ground which fused as easily as 
themselves. It is ])raetieable. as the examples of 
tlie ancients show, to j)aint on what would a})pear 
the commonest glass with a good result, provided 
that it does not contain loo much lead, and 
thereby become too easily fusible. 

Before the operation of painting, tin ulass plate 
must be rubbeil to a sullii'ient extent with pure 
lime, slaked by exposure to the air, in order to 
clean it perfectly. • 

100. 'I'he ground or foundatitm must then be 
laid ov<u‘ the wliole surface of the plate, which 
may be done in tw'o difierent ways. Some artists 
simply dip a piece of clean linen cloth or a dat 
camel-hair })encil in oil of turpentine, and brush 
the pane of glass with it equally over its surface ; 
wImIc others give to the whole a thin clear ground 
of black glass-painting colour, in such manner as 
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not to destroy its trausj)areiu’y, ])ul <it most to 
give it the appearance of a dead ground glass. 
Both nietliods answer the purpose of covering 
the glass with a viscous surface, which takes tlic 
design and tlic colours belter tlian a poTr.licd 
ground ;'t]ic latter prepares the glass at the 
time for the painting cdccts /vine!, are to be 
obtaiiK upon it. 

In both eases the ground wliieli has been laid 
on must be most carefully levelled over and 
brought to as thin a coat as possible' with a large 
hair pencil, and must be dried (piiekly, taking 
great care to preserve* it fre)m elust, <S:e*. 

!01, Painting on e>ne slu'et reepniTs e)rdy e)nc 
pattern drawing e)r eartexm, whie-li, however, may 
be used in two ways. 

Either the glass sheet, giouneh'd and* drieel as 
above direeteel, may be laid upon the elrawing, and 
the e)Utlines, as seen thre)Ugh the glass, traced 
lightly with a fine j)encil, anel with black or other 
glass eedour corresponding to the grounel ; 

Or the drawing may be placed reversed on the 
sheet, and all the outlines marked over with a 
steel or ivory style. If this latter method is used 
upon a ground of simple turpentine, the back of 
the drawing must previously be rubbed over with 
black-lead, so that the traced lines may appear 
dark on the light ground. 

In both cases, the drawing, whether it is placed 
upon or under the glass, must, for the sake 



LAYING THE CO LOU IIS. 


45 


con\JcnieUcc, be fastened to it with pieces of wax 
at the fftiir corner.^. 

iy2. For j)ropcrly carrying out tiic process of 
laying on tlic colours, a desk or casf;l is necessary, 
whicdi s]u)uld he capiblc of hciiKg placed in an 
inclined position hy means of proj)S, ai/d slioiild’ 
])e forincd hy hying a^ glass plate in a wooden 
frame, so that the light may j)ass thro .^Ii the 
jiainting. Soiuetimes during the j)rogress of the 
work, the glass whicli is being painted may he 
removed from the easel and laid upon a sheet of 
white paper, in order better to show the''eff6ct of 
certain colours. 

, lod. The vehicle with which the pigments^are 
laid on is generally oil. Some artists use exclu- 
sively water, hut this alone is an insufficient 
medium 'for binding the metallic; bodies to the 
glass, particularly if, as in the ease of fused 
eolfnirs, they are somewhat coarse in l.eir nature, 
and require to be laid on in thick layers. They 
then easily loosen from the ])late before tlic firing, 
and render the pmcess of laying on much more 
difficult. It is an important advantage, that with 
oil the edges are more sharply defined, and the. 
parts already jiainted may he again touched over 
when dry without danger of loosening the ground. 

It must be understood that when it is wished to 
make use of water, the plate must either not be 
grounded at all, or only with a glass-painting 
colour worked up with water. 



46 


THE PROCESS OF 


The most suitable kind of oil for tlie purpose is 
rectified nil of turpentine, sorn^vvliat thickened by 
standing', and to which a little oil of lavender is 
added. This preparation gives the mass the 
necessary degrtc of viscosHy, and also prevents 
' the eulu’n’ on the palette from drying up and 
thickening too quickly. - 

Tht. oalette should he of thick sheet glass, 
ground rough hy ruhhing with a glass mullcr and 
fine sand. 

101. lhT[)aralory to mixing with oil for laying 
(m, tiiost colours whieh require a flux must (unless 
a diflerent process is s])eeialiy indicated) he ground 
finj“ in water with tlic flux, and again dried. But 
the fused colours. i,v. those in which the oxide 
lias already hcen vitrified with the flux into the 
state of a transparent glass, sliould, for the purjmsc 
of laying on, only he coarsely granulated ; for the 
finer these are ground, the more likely is their 
transparency and perfeetiun to he impaired wdien 
burnt in. 

Those pigments which aiv laid on in tlieir 
sini})le combination w'ith an earthy vehicle, and 
without flux, as, for examphs tin; yellow and red 
, colours ])reparcd from silver, form an absolute 
exception to the use of oil, and must, fur laying 
on, be stirred up with water to the consistence of 
a tliick cream. 

The first of these three kinds of pigments 
should, as a general rule, be laid on in a thin, the 
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two iatl.cj» in a pasty, state. Tlie depth of tone 
of the (»:jlour de])cncls, with all three, uj)on the 
decree of thickness in which the ])ign]cnts arc 
laid upon the i^lass. 

Tlici* layinir on of tlic fused colnjurs is accom- 
])aniecl with more difhculty than that of |hc other 
kinds. 11ie latter are simjdy laid on with the 
pencil, in tlie same manner as with other I" ids of 
painting-, and the oidy care necessary is that the 
coal may he perfectly equal and re<»idar, wherefore 
for lare;e surfaces a wide smooth pencil or driver 
is usually employed. The colours prepared from 
silver must he treated diflcrently, and laid on the 
glass at least to the thi(‘kness of the 1)aek a 
knife. 

Hut the fused colours must he hrought upon the 
surfaces (o he covered in the slate of a thick 
flowing mass, moist enough to ruii,hu' consistent 
enotigh to lie upon the glass. For this purpose 
small portions must he laid on and sjiread out 
with a pencil or small sjioon, and made to flow to 
the circumserihing outlines, hy inclining the sheet 
in the j)roper directions. If any part of the 
surface thus covered is required to take a darker 
tone of colour, the ])late must he kept for some 
time at an inclination in the corresponding direc- 
tion, so that the colour may thus accumulate 
thicker on that ])art. By this process many 
gradations of tone may be obtained from one and 
the same pigment. 
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lOo. The rcmaininj^ rules for tlic hniii^ on of 
the pio'jnoiits arc those wliicl- priueipaliy result 
from the difiVrent uietlmds of painting on one 
slicct, of which IIktc are principally three. 

Either the whole })lctiF.e may he hrougn/ out 
iT,,ils o\itlines and shudo^\s, on one side 
of the sheet, with blacf, hr./wn, or gray 
^plour, and illuminated with the [)roper 
colours in the j)roj)er places on the other 
side ; 

Or simply the manner of ordinary oil-])ainling 
luay he adi>pted with the glass colours, and 
the picture treated as hy an artist in oil ; 

Or, as is now most rustoniary, both methods 
inav he united, the ai'tist making us(; of 
each in certain jdiiees, aeiajrding to the 
requirements of the olqect Ik* has in view. 

For these three methods the following ('onnnoi. 
rules will serve. 

lOf). 'I’he sliaduws and dark-i’olomvd «)ullines, 
and tiial whicli is called in oil Minder-painting/ 
sltould l)e drawn on tlic front .,ide of the glass, or 
that which is turned towards the spectator. 

The illuminating colours, esj)ecially the principal 
oncsj should be laid on the back or reversed 
side. 

Intermediate tints, and gradations Ijy shading, 
should generally be placed on the front side, but 
sometimes, when they alternate with each other, 
necessarily must lie on both ; as they cannot hr 
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put ill contact on one and the same side without 
danger of running into each other and making a 
falsc^.colour. 

The silver yellow and red colours, Jieforc alluded 
to. must always he jihu'cd on the nack or reverse 
side. 

In some p^rtierjar ca. es colours may he laid on 
corresponding phu'cs on both sides of the ^uiss, in 
order to jiroduee (Tiiain efleets hy the liglit falling 
through the two together, 'riius. purjde on one 
side and gold yellow on the other give a mag- 
nifieent fiery scarlet : hlue ami yellow, according 
to their respective intensities, give different shades 
of green ; the latter, again, with hlue on die 
oj)[)osite side, serve for excellent distance colours. 
And finally, hy the mixture of several colours, 
the ;nost diversified intermediate tints mav he 
obtained, so that gla^s-painting in its present 
state may he brought to a^similule with oil-jiaint- 
ing in its power of produeing varied effects. 

107. In order ti) put a new lone of colour on a 
surface already marked with outlines, (S:c., it must 
first ])e dried hy a gentle and equal heat (to avoid 
tlie warping of the glassi, and again jiaintcd im- 
mediately after it has cooled. Or the black lines 
first laid on may he at once burnt in, and, where 
possible, witli these any yellow sliades also wliich 
may he required, after which the painting, then 
fi^cd, may he further worked upon without danger 
of damage. The residuum of the unfluxed vellow 
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colour may ho removed Jifter huriiinj^, and s', gain 
used. This colour must never be put over any 
other, nor over dark sliadow's, unless thes: are 
previously hir’iit in, hut always requires a care- 
fully cleaned surface of glass to lie upon; (uher- 
wise it u’ mld comhlne vith the flux of the under 
colour, whereby tiie earJiy rouduum would he 
fixed. the transparency and Ixaiiiy of the 
whole destroyed. 

10^. All pigments must he laid on somewhat 
darker than in other kinds of painting, as they 
lose in (/epth by burning. 

When a pigment has overrun its outline, tlie 
superfiuous quantity must he removed, when dry, 
with a knife. 

By taking away the ground with a style of tine 
grained wood, pointed in front and smootli at the 
hack (a tool used in eteliinc!, the most elleetive 
lights niav he obtained. 

Should tlie cadours not appear quite dull and 
dry, but shining and greasy, after the drying of 
the picture, this is (*aused by the misuse of the 
oil, which is ahvays dangerous to the beauty of the 
pigments in firing. 

It is neithiT nece^^sary nor advisable to allow 
more than one day for the drying of the colours ; 
the burning in should he proceeded w'ith at the 
expiration of the time named. 

Lastly, during the work, the greatest cleanli- 
ness must be observed throughout, the pencil 
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and |)aletfe. must ))c kept perfectly clean, and the 
painting* ])rescrvc‘a frcmi dust, kc., for which 
reasqji it is not advisalde to paint in a laboratory 
or inelting.r()(un, wlicre the presen;,'(‘ of vapour, 
dust,*an(Min[)unties of niany kinds eannot be 
avoided. 


MOSAIC' Cil, V^S-l*AI.\TI\f;. 

iS 

!()!). The before-mentioned rules for laying on 
the colours v.'ill apjily also jo the method ot form- 
ing designs with coloured pieces t»f poi metal, or 
partly with these and partly with ])aintecl white 
glass. It remains to say something more in 
referi'iiee to tlie employment of the cartoons, and 
the cutting and arrangement of the glasses in this 
branch of tli'* art, which, Imwi'vi'r, is but little 
practiced,* since tlu' leaden bars in a picture cal- 
culated for a near view are detrimem d to tlie 
('tVect. 

Mosaic glass-painting reipiires two cartoons. 
One of these, a finished and coloured one, is used 
by the artist as a pattern, and serves to determine 
the arrangemcuit of the ])ieces of glass according 
to their several colours, and (he manner of intro- 
ducing the leaden ribs to fasten them togotbe.r, 
according to the outlines of the figures. Eacli 
piece of glass proposed to make part of the picture 
must be distinguished by a separate number. 

The other cartoon, which consists only of the 
black outlines of tlic lead jointing, and whose 
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several parts are numbered to correspond v itn the 
firsts is to 1)0 cut up in piece;*.? according- tt) tlie 
outlines, and the size of eacli jiiece diminished all 
round by one-half the lliickness of the lead bar of 
the jointing, sd that the pieces of glass may be 
exactly cut to the ]>roper dimensions. 

The cutting of the glass may (‘ithor be done by 
the d’.i^mond, or by tracing the line of division 
with a red-hot iron, after having made a small 
incision at its eommeneement. or by cutting with 
scissors under water, which, howevt'r, is not a safe 
process.' 

110. With overlaid glass, he. pot metal of two 
several sheets or layers laid upon each other from 
the frit, as for exaiiijde, red and uhite, blue and 
white, ^e., it is possible to jiroduce many enVels 
of shading by removing more or less oi the 
coloured glass sheet, according to the outline, by 
grinding with emery. Or the coloured sheet may 
be ground through to the white glass, and thus 
coloured ornaments may be given on white ground, 
especially for the representrlion of damasked 
materials. Also, the white parts thus exposed 
may have a colour given tbein at jilcasure on the 
opposite sid >, in order to produce many kinds of 
eflects, or to avoid the necessity of using many 
pieces when the introduction of anotlier colour in 
that of the pot metal is indispensable for the 
effect required. 

The coloured pot metal may be painted with 
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interyiediiite tints of its own principal colour, or 
even, in*ordcr to produce certain effects, may ])e 
eovci;^/! on one of its surfaces witli another colour. 
Thus, a fiery red may he obtained by eoveringja 
red (A'erh^d ”lass on Tts wliite surface witli the 
3’ellow silver colour, anil burning it in, oi^a shade 
of green by a sinriir H'.f of tliO 'janie pigment on 
a blue overlaid glass. In these opera i is the 
widest latitude is left to the talent and practice of 
the artist 
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OF TH I^'’:*1U)CKSS OF FIKIXO, OR RI RNIVO IN 

OF TIIL COLOTRs; .\XU J'HF CO N STR f ' CTIOX 

OF rilK KILX. 

111. 'r..F object kept constantly in view in tlic 
foregoing ('xplanation of tliC procc'sses of i*Uiss- 
pj^biting. lias been to bring the practice of tins 
art, into tlie reach of as many hands as [lossiblt* ; 
and therefore it has been especially endeavoured 
to point out, not only the most snitabh*, but also 
the shortest and (‘ablest methods of ojieration, in 
order to show that the jiroecsses are much dess 
costly and complicated than generally sujiposcd, 
and to j)ut the reader as much as possible in the 
])osition of being able to construct for liimself the 
requisite a|)paratus. 

This principle has ])een jiarticularly adhered to, 
in tlie following description of the process of firing, 
and the construction of the necessary kiln; for it 
wdll be shown that the oj)eration may be performed 
in any common kit(;hen, and that an ordinary fire- 
place may, with tlie aid of some fire-bricks, t^lcs, 
and iron rods, be made to suffice for the con- 
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.stru{’tion*of a furnace which shall answer perfectly 
tlie purpose intended. 

T}je reinaiiiinir necessary implements consist of 
a muffle, an ii'on (‘Iiareoal-shovel, a pair of iij;e- 
tongv,j to^^s to extract the Inal pii*ces, and a pot 
in which to dry the cliarcoal. 

Il'J. The murtis d «t cannot he obtained of 
cast iron or })luni(jaii:o, jnay he madej^* burnt 
earthenware, and its si/.e may he regulated ac- 
cording to circumstances. If of the latter material, 
it must, in ordiT to stand lire well, he constructed 
of a mixture of two jiarts fire-clay and one part 
fine sand, and should he of an olilong four- 
cornered figure: for examjde, twelve inches lotig, 
ten inciies widt*, and five inches high. It must, 
however, he liirgc enough to receive the largest of 
the sljeet?5 to he burnt, without their edges coming 
in contact uitli the sides of th(‘ muffle. 

Ifi tj le middle of one of the short sides there 
sliould he an ojiening five inches lung and a 
quarter of an inch witle, for extracting the test 
])ieces. I’he muffle is to he closed with a cover 
of the same niaterial. having two round holes of 
about one inch and a halt diameter, running out 
into two tubes about two inches and a half 
long. 

11.1. To receive tlie muffle, a four-cornered kiln 
is to he built, whose interior dimensions should 
be •four inches longer, and as much wider, than 
the muffle which is to be placed therein. 
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For this ])urpose fire-bricks are simply to be 
laid ui)on eacli other, but in such a manner that 
the wall turned towards the ()})erator may contain 
an o})eniiig‘ three inches high from the bottom 
and twelve inciies wide, k.c the manageme>‘t of 
the firint When it has reached the height of 
four inches all round, la ])ed'eetl> horizontal 
bearing fi-ame is to be formed by laying a ])air 
of iron rods upon the long sides. Uj)nn these 
the inutile is to be jihuTd, in such manner 
that the test ojiening is turned towards the 
ojieratori 

After the painted glass sheds arc had in the 
mudfie, tlic walls of the kiln Jire to be built to such 
a height as to reach one inch above the tubes of 
the cover; in doing v hichJiowe\ er, another ojien- 
ing three inches and a half wide and t\ro inches 
high, corresponding to the lest opening of the 
mutBc, must again be left in the front wall, or that 
turned towards the operator. 

Both openings of this wall of the muOlc must 
he capable of being closed ; tlnS lower one, that ol 
the ash-pit, with a stoj)j)er of iron plate filK*d with 
clay; the upj)cr one, oi the one corrcsjionding to 
the test ojiening, with a stone. Each ot these 
stopjiers must fit exactly, and be ol the same 
thickness as the wall. 

. 1 14. The painted glass intended for firing must 
be laid in the muffle in the following manner. 
Sprinkle first of all well-burr»t lime with water, 
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atidjclry *it again, when slaked over the fire. 8ift 
this powder tlirongli a coarse liair sieve, so as to 
cover the hotloin of the niuffle to tl)C thickness of 
one i!\el». (’arefully level over tl is layer (since 
otlicrwis^ the glass ’might hecihne crooked in 
burning), and lav the sheets upon it/iiear eaclf 
other, but not eloic as to come in contact 

either with each other or witli the waMs of tlie 

•#* 

muffle, 'riien sift another thin layer of lime over 
tliem: lay a second set of tlic pieces of ])aiiited 
glass on tlie lime, and continue in tliis manner up 
to the middle of the niuffle, where the {i^iening is 
made for drawing out the tests. 'These consist of 
strips of glass about six or seven inches long^uul 
one incli wide, streaked witii patt(‘rns of the 
colours wliicli are to be burnt in. They are to be 
laid pi the muffle like the sheets of jiainted glass, 
upon a beer of lime, and co\ered witli it in tiie 
saiTie jnanner ; and they must be so placed that 
one end may reach to tlic middle T the muffle, 
while the other end projects lialf an inch out of 
the test opening 1)efore described, in order that 
they may be laid hold of with the tongs, and 
drawn out for examination. 

After these are placed, the sheets of the painted 
glass and the layers of lime arc to be alternated, 
as before, until all tlie glass is placed in, or until 
the muffle is full. If only one sheet is to be fyed, 
Ike muffle must be filled with common instead of 
painted glass, as above directed, and the single 
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sheet to he operated upon uiiist form oiic oMlie 
middle layers. After this the' muffle inust he 
elosed in. 

11."). In iheilwo tubes of tlu' cover arc to be 
placed pieces of tbe same kind of i^lass :s is 
‘used to paint U])on, five or six inches loni; and 
one inch wide; these niiNV bcvcalled U'ntchcrs : 
they arc to be placed \erlicallv, and in such a 
manner that their lo\v(‘r ends mav stand on the 
sheet of lime next under the cover. ;ind their 
upper ends may pn»jecl about two inches out of 
the tuljcs. 

After this, and after the test opt'nin^ of the 
front wall is closed uilh its stopper, tlie tiring 
may be commenced by strewinu i;lo\vini; eliaret>al 
over the hearth of the kiln and to some little 
distance up the sides, then tillinp; all the nftc'rstices 
between the muffle and the walls of tbe kiln with 
charcoal up to the height of the niutlle. and^ after- 
wards coverinu the latter in such manner that the 
watchers may project in sipdit. The whole of the 
fuel will tlum soon catch tire. ‘ 

Proceed to lay across the walls of the kiln some 
iron bars, and upon these .some fire-tiles, so as to 
cover the kiln as far as an openiuf^ in the centre, 
not quite one foot diameter. 

It is liere to be remarked, that when the muffle 
IS qew, or has not been employed for some time 
before, it will be safer to heat it to redness pi«e- 
viously to using, which is to !)c done in the <al)ove- 
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described nianner, exactly as if it contained j'lass, 
increasmg tlic fird to a white heat, and allowing 
thc^nudflc to cool of itself after tlic tire is re- 
inovcfl. When it is quite cold, 't may be used 
wit)’, safety. 

V 

It is particularly \ie y to take;-care that/ 
the licat of ihe Kbr; diy'ing the jn’oeess is raised 
equally tin all sides of the mutlle; and tlic lire 
must also be retained at a uniform glow by the 
continued addition of fresh fuel. 

IK). When the niufile reaches a dull red heat, 
^^llen the ma/cfivrs bend, and when thd cinuurs 
appear clear and perfectly fused upon the test 
strips (wlii(‘h must have been drawn out and jaid 
upon the top of the kiln to cool slowly), all which 
customarily takes place about llu* sixth or seventh 
houi;ofthe burning, the fire is to be removed by 
the bear'll opening of the kiln, as qn’ekly as 
po^siljle, ])ut yet with care not to shake or dis- 
turb the inutile; all the openings of the kiln iiiusf 
be stopped and luted, and the whole left to cf)ol 
gradually, whicli \Tiil require between twenty-four 
and thirty-six hours. 

The sjiare ehareoal may be thrown into a pot of 
water and used again. 

After the cooling, the glass sheets arc to be 

taken out of the mutlle, cleaned with a brush and 

lukewarm water, and careful Iv dried. 

« * • 

• 1 17. Should any jiarts require further painting, 

and consequently another firing, the pigments 
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must be mixed the second time with 'a greater 
quantity of flux, in order to Vender tliem more 
fusible than lliose previously burnt in. 

Also, the bout of tlic second burning should be 
Icis than that Used the firs! timh 
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OF TIIK Ol'KK A riON OF F[\INf; TOGKTUKH OU 
I.KADINO MOSAIC GLASS. 

IIS. This procc'ss is niosl custoiniirily {iiicrpro- 
jktIv left to tile i^lazicr, M’ho uKo (»uglit to cut out 
the pieces of glass. Jii order, however, to lein’e 
nothing wanting for those amateurs who may wish 
to make the whole of a specimen of the art their 
own, iheYollowing rules may he useful. 

C’ommon window lead of the glaziers, l)ut of 
very siihdl dimensions, is to be lah’ round one of 
llie middle pieces forming tiic glass-painting, so as 
to hold it in the gro(»ve of one of its sides, while, 
in that of its othe*r side, another piece is to be 
inserted. Continue this, constantly under the 
guidance of the cartoon, upon which the work 
may be laid, and working always from the ceutre 
of the picture outwards, soldering the several 
pieces of lead together during the j)roccss, by 
their ends of contact, which may be interlaid^in 
th^ grooves at the corners where they join. 

For this the soft or tin solder (consisting of tin 
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liciviiij; SO much lead melted with it that ^'hen 
bent it does but slightly craekfe —eonimbnly one 
part lead and three or four parts tin) is required, 
and a comiiKiii glazier's soldering iron with a 
copju'r ])oii\t Miould be Vised for applying it. 
After thk' is healed in a ehareoal fire, it is to be 
rubbed in ])o\\(ler(‘d sal-e'ninoiwae afid resin, and 
then (»n a ])ieee of the solder, ft portion of uliicli 
will adlieie to the ettpper and niav be carried to 
the leaden bar^. When the soldering is executed, 
it will be well to touch over the junctures uith 
dark oireoloiir. or still bettiu' with dilute sulphuric 
acid, in order to remove the briglit metallic lustre, 
which might otherwise damage tiie eifei't of the 
painting. 
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<>// I hr (irnn'dl \afiirr of Enamvl -Va'intatij. 

Kn A M K 1,-1* \i .N'l’j \(; (]if]ors Iroiii all ollior kiiid.s in 
the vrhiclo cniplnycd for the colours, tlial is, to 
hold the pjirts together, and hind iln'in to the 
-round they are laid upon. This is nla.ss or son' 5 ‘e 
vitreous body, which, heini;' mixed willi the 
colours, and fused, or melted, by means of heat, 
becomes rtuid ; and ha^inl» incorporated with the 
colours in that state, forms, to-ether with them, 
a liawl mass when c(dd. It answers, therefore, 
tlie same ('iid in this, as oil, i^uni-waler. size, or 
varnish, in the other kinds of painting;. 

The L;lass or vitrc.ous body applied to this pur- 
pose of mixiiii; with the colour'^, in order to bind 
them to the ^Kumds, is (’ailed a tlux, and makes 
one ])rincij)al class of the substances used in 
enainel-paintinir. When this tlux is easily fusible, 
that is to say, melts wdth a less de-^ree of heat, it 
is, in the style of tho.se who work in enamel, said 
toJ;e soft ; and wdien it is reluctant to melt, ard 
reqiTircs a greater degree of heat, it is culled hanL 
These terms arc as w'ell applied to the matter of 
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the enamel grounds, and all other vitrc()U!>* sub- 
stances concerned, as to the fluxes. It is, in 
general, a perfection of the flux to he soft, f;>r run 
easily into fij.ion. But. the great ])oint, with re- 
spect to lliis particular, is, thai when severj'J mix- 
tures of et)lours ai d fliuci Kre nsed at the same 
time, they should all correspond to each other in 
the degree of this (jiialitv; otherwise some would 
he rendered too fluid, and perhaps run the matter 
of the enamel grouml into fusion, and mix with it, 
while others remained solid ajid insuflleiently fused 
themselves. It is always necessary, likewise, that 
the enamel of the ground should he eonsiderahly 
harder than the mixtures for the e»)lours: for if 
they both melt with ihe same degree of heat, they 
will necessarily run together. 

It being requisite that the ])ody painted in 
enamel should undergo a heat sullieie.it to melt 
soft glass, the matter of such body can only he 
gold, silver, copper, porcelain, or China-ware, 
hard glass, and earthenware. And where the 
metals are used, if the jKiinting he of the nature 
of a picture, or demand a variety of colours, it is 
necessary that a ground of while, or some other 
colour, should be laid on the metel; the body of 
which ground must necessarily he of the same 
vitreous nature as the flux, hut harder; as nothing 
else can endure so great a heat that is capable of 
incorporating with, and binding the matter of the 
white, or other colour, to the surface of the metal, 
Vhe grounds, therefore, make another principal 
class of the substances used in enamel-painting. 
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Th/ thiAl class is the colours, which must like- 
wise fie 4)oclies capalilc of sufiering the heat of 
incited glass ; and such as will either tliemselves 
he cosTvcrtcd into glass, (»r kindly i incorporate with 
it in a ♦nclted state. X^iis of course confines the 
matter of i^ich colours to nutals, earths, or other 
> mineral Imdies; all vci'cljihle and animal suostances 
being calcined am', analyzal with a greatly less 
degree of heat than the lowest sulHcient^to work 
enamel. 

The fourth kind of substance is called the 
secondary vehicle; whi(‘h is, some fiuid body for 
faying on the ground, and working, with the pencil, 
the flux and colours when mixed together; since, 
as they form only a dry powder, they could not [le 
used as paint without some such medium. Hut 
as this is to serve only for spreading and laying 
bn the matter of the enamel, and not, like other 
vehicles, to assist in holding the colours together, 
and Jiiuding them to the ground (that being in 
this kind of painting the office of f e flux), it is 
necessiirv that it should be some such sulistance 
as will evajjorute ami dry away without leaving any 
])art behind: it would otherwise be heterogeneous 
matter with regard to the enamel, ami conse- 
quently injurious to it. Essential oils have l)een, 
therefore, used for this purpose, as they have the 
quality of wholly drying away on the first a])- 
proach of heat, together with a sliglit unctuosity, 
which renders them capable of making the mutter 
of tjie enamel work properly with the pencil. 



66, 


GILDING ENAMEL AND OLAfS 


On ihe ^Iri of Gilding Enanud and Glass 
hy Burning. 

fiiKHK arc l>v() cnaiilol aiul 

glass, by burning oi- annealing: the ‘one is the 
producing a eoliesion of the gold with the glass or 
enamel by tin* interniedialion of a flux; the other, 
by prodkteing the like ('fleel without any. Hut 
the })rineij)le is tiie same, nevertheless, in both; 
and is. in tael, no other than the eausijig th(‘ •’■old 
to adheie to the enamel (jr glass, in conse(|uenee 
of the fusion or aj)proarh to tiiat state, either 
of the lln\ us(‘d, or the body of (‘namel or glass 
ittelt ; by which the gold is eeimuited to such 
body. 

llie tlux, when any is used, may be eitliiw 
simple glass ot borax, or any ot the preparations of 
duxes powdered. 

J here are oth(-r diflereiiees likewise in> tin* 
manner of this gilding, which resj)e(‘t the state of 
the gold; for it may be either used in the form of 
leaf gold, or in that of powder, either meehanieally 
made, or by precipitation. 

lu'n leaf gold is emj)loyed for <dlding enamel 
or glass in this w’ay, without any flux, the enamel 
or .glass may be moistened with a very w'eak 
solution of gum-arabie, and again dried. ’ Jkung 
so prepared, it should be l)reathed upon till it 
becomes a little adhesive or sticky, and then it 
should be laid upon a leaf of gold ; and if that be 
not suliicient to cover it, the remaining part must 
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be kid ob others, and the work again breathed 
upon, if"it appear dry before the whole surface be 
gilded. When the gold is tlius united to the 
enanrel or glass, by the cementing- 'quality of the 
guni-iwabie, which is used in order tii keej) it close 
and even'^o the Ixnly to be gilded, the work is 
ready for biu^ning. 

If the leaf gol(N>e used for gilding enamel or 
glass with lh(i aid of any tluv, such being 

linely levigated, shoidd be tempered with a very 
weak solution of gum-aral)i(‘, and very thinly 
spread on the [)art of the work b) be gilded; and 
when the gum-water is nearly dry, the Ihaf gold 
should be laid ou the part tlius prepared for it ; 
or if tlic work be kept beyond the time, it nmst 
be breathed upon till it becomes sticky : the gold 
thus fixed on the work, it is in a state ])ro])er for 
'huriiing, , 

'riie advantage in omitting to use Jiny dux 
is the feiidering the gold less nromiiieiit and 
uneven^ with respect to the body gddeit ; wliieli is 
in some eases material. But unless the ground, 
whether of enamel or glass, be very soft, it requires 
a strong beat to ii'iake the gold take bold of it ; 
and this, in the ease of enamel, endangers the 
ground, or any ])aiuling u[)on it ; for if the 
degree of beat be not very iiieclv adjusted, Jibe 
glass or enamel will run into too licjuid a slate in 
some instances, and in others not he softened 
sufficiently to coliere with the gold. The advan- 
tage of using a flux lies in avoiding both these in- 
conveniences j and, particularly in the case of very 
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hard glass, tlic being certain that the golchwill 
cake ; which is, without this n-edium, sometimes 
dubious, j^ut the dux lying under llie gold pre- 
vents it neces^nirily from being So level witn the 
surface, or h?.ving the san^e evenness, as., when 
laid on the body its(‘lf without any inte’:jncdiuin. 

Ileforc we speak of the im'thod of using the 
gold in ])owder for gildin-, in tk‘s way, it is proper 
to mcntip;» the jnanner of j)re])aring this powder; 
which may be best made in the fullowitjg manner: 
Take any quantity of gold, and dissolve it in 
aqua regia thus : To 8 ounces of pure spirit of nitre 
add ’i oances of sal-anmioniac, scra])ed ])erfectly 
clean, and powdered, which will convert the s})irit 
of nitre to aqua regia. Dissolve, in J ounces of 
tills aqua regia, put into a proper jiliial, half an 
ounce of purified gold, in the state it is to be had 
of the refiners, under the name of grain gold. In 
order to liasten this solution, the phial may be put 
into a gentle heat, where it must continue till tlie 
gold entirely disappears. Take, in the mean time, 
about the same quantity of aqua regia in another 
phial, and put into it filings or small bits of ])ure 
block-tin, so long as any brisk effervescence arises 
on the adding fresh quantities: but tins must be 
done gradually, esjieclally if the filings be used; 
otherwise the mixture will heat so much as to boil 
over, or break the phial. Drop then thirty or forty 
drops of the solution of the gold into a lialf-pint 
glass of water, and immediately after about fifteen 
oTtwenty droj)s of the solution of tin. The gold 
will be then precipitated in a red powder from the 
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solutjon ill the aqua regia dropped into the water; 
and this*operation /nust lie rejieatcd till the whole 
quantity of the solution is tlius treated. When 
the last quantity of the red powder hus been pre- 
cipitatVd, pour off the tlear fluid, 'wul till the glass 
with sjirin^ water; whieh, when the red powder 
has s(‘tlled, must be poured otF likewise. Hold 
then a sponge wet^but well squeezed, to the sur- 
fa(!e of the fluid remaining with the poufler; and, 
when as niueli of the water as ean be eonveniently 
separated from it by that means, is drawn otT, lay 
the powder on a marble or poiqihyry stone to.dry, 
taking great care that it contracts no dust or foul- 
ness. When dissolved, make a ])reeipilation of 
the gold, by putting into the solution slips «t)f 
eoj)per plate, which must be continued there till 
they no longer produce any eftervescence in the 
*fluid. These slijis of copper being then taken out, 
and the gold adhering to them gently beaten off,' 
the fluid must be poured off from the precipitate, 
and fre^^li water ])ut in its place, winch must be 
renewed, in like manner, several times, till the 
salt formed by the j^opper and aqua regia is en- 
tirely washed from the gold; whieh. being dried, 
will be ready ^or use. 

The prei'ipitation may otherwise be made by 
adding a solution of Roman vitriol, or of copperag, 
or common green vitriol, to the solution of gold, 
in the following manner: Take a solution of gold 
in aqua regia, prepared as above directed ; and add 
to* k gradually a solution of green vitriol or cop- 
peras in water, until no further precijiitation 
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of the gold is made hy tlie addition of afresh 
quantity. The solution of the (‘opperas* may l)e 
made by putting one drachm of it ])owdcrcd into 
an ounce of jsvater, and shaking them till they 
appear to be dissolved; a'’ter which the sfdution 
must stand, and the clear j>art he ])onied otyfrom 
the sediment, if any he found. Thedliiid must he 
poured otl' from tin* pre^ i])it.ited gold as soon as 
it is perh vtly subsided, and the preei])ilatlon must 
he well washed hy ])ouring on it several successive 
quantities of water. Ivoman or blue Ailriol may 
he employed for this })urpose instead of llie green, 
hut it is somevhat dealer, and has no advantage 
over the other. The gold precijiitate thus ob- 
tained is very bright and shining. A similar kind 
may he prepared hy putting Hat h.ars or plates of 
cojipcrinto the solution of the gold in arpia regia; 
but the preci})itate is of a brown colour, without 
any lustre or shining apjicarance. 

dliis method is more exjieditious, as the ^ire- 
elj)itation is instantaneously made. In the present 
jiractice, the [(uninn fithniiKHiti) fulminating gold, 
or precipitation hy alkaline ^ salts, is made by 
those who gild glass in the greatest jierfection ; 
and the volatih* alkali is einjiloyed for the 
prcci])itation hy the chemist, who prepares it for 
tills j)ur])ose. J^ut when this kind of precipitate 
is chosen, the use of any tlux must he avoided, 
and a very considerable degree of heat applied. 

, .Where it will not answer the trouble to prepare 
precipitated powders, that formed of leaf gold 
may be used in its place; but the precipitates 
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arc ipore impalpable powders than can he ob- 
tained by any different method, and will take a 
finer burnish than any other kind when employed 
in this sort of gildin^. 

The'nianner of usin^thc precipkates of gold In 
gilding of Jlass or enamel, cveept witli respect to 
the anrum- frJtnwnnn^ may be varied two ways, as 
well as that of gold ; viz. by adding to it 

or omitting any flux. 'Fhe convenienc# of using 
fiux is the same with that ])eforc mentioned, witli 
the furtlier advantage of rendering the gilding ex- 
tremely durable, even to a degree of bearing to be 
scraped. But tne di.>ad vantages are grejifer; for 
not lying under the gold, as in the otlier case, but 
being mixed with it, the flux destroys the rkdi 
metalline look, and, what is still much worse, in 
many cases jirevents its taking a burnish with tlie 
true lustre. 

In which way soever the powder is used, it is- 
to h<i tempered with the oil of spike, a-nl worked 
as the Enamel colours ; and the quantity of flux, 
when any is used, may be a third of the weight of 
the gold. AViien the. gold is thus laid on, the 
work is ready for burning ; which operation must 
be performed^in the same manner, excepting as 
regards the de'j;rees of heat, as in the ordinary 
methods of gilding. 

In cases w’bere the glass is very hard, or where 
the opportunity of a strong heat cannot be con- 
veniently obtained, the expedient of using a flux 
irf the following manner may be adopted with 
great advantage. 
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Grind glass of borax to a fine powder,, and 
having tempered it with oil of Ispike, lay it on the 
glass where the' gilding is to be made. Burn then 
the glass with^lhe degree of heat that will riin the 
liorax ; and, wlwm it is eoh^, the precFpitate. 

* or leaf irohl, and burn il ai^ain, as in ot^ier eases. 

In this manner the advantage of aiflux may be 
gained, without the inemweni'enees before men- 
tioned, afUl the gold uill lake a very gentle lu at. 
It is, indeed, attended with doiilile trouble and 
hazard ; iuit in the case of using leaf gold, uherc 
a very good burnish may be wanted, this method 
will ])erhaps be found on the whole the most 
eligible. 

<Thc manner of proceeding for Imrning or 
annealing the work in this kind of gilding is 
(lie same with the treatment of the enamel or 
glass in the use of the colours, except that the 
pieces may either be put into tlie muffles, 01 
collins; or, in the case of the glass, if there be lu, 

' painting, the ojieration may be performed in the 
nuked tire. 

After th(: work is burnt, if it be designed to be 
burnished, a proper lustre may be given to it by 
rubbing the gilded part with a dog’s tooth, or 
with a fine agate, or iron burnishera. 
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On the Taking of Mv;:zothito Prints' on Glaas^ and 

Pcdnling upon them with OH, or Varnish 

Colours . 

The on glass l)y means of rnezzotinto 

prints is performed by transferring tlie ink of the 
print to the surfaAi of tfic glass, and thus having 
obtained a drawing, colouring it by proper jiigmeiits 
tempered with oil, varnish, or oil of a vcliielc. 
This transferring the ink from the print to the 
glass is cHected by cementing the face of the 
print to the surface of the glass ])y means*()f some 
glutinous body which will not dissolve in water, 
and then destroying the texture of the jiapcr <Jjy 
wjiter, so that it may be rubbed entirely off from 
the cement upon the glass, — leaving, at tlie same 
'lime, the. hole of the ink of the print upo i the 
cement and glass, in the same manner as if the’ 
origyial impression had been mad.' Ih* re. 

The •particular method of performing lids is as 
follows : 

Procure a piece of the best crown glass as near 
as possible in size to the jirint to be taken off, 
and varnisli yt thinly over with tuf])entinc, ren- 
dered a little more fluid by the addition of oil of 
turpentine. Lay the print then on the glass, 
beginning at one end, and pressing it gently down 
in every part in proceeding to (he other. This is 
requisite to prevent any vesicles of air being 
formed in the laying it on, by the paper touching 
the cement unequally in different uarts; and to 
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settle the wliolc more closely to the glass* it is 
well to pass over it a wooden' roller of about the 
diameter of tw<^^ inclies. Dry then the glass, witli 
tlic print thui laid upon it, at the first, tfll th(' 
ti!irpcntine beVames j)crfec1i]y hard, and aftc^rwards 
, moisten the ])a])er well with water, ^iintil it is 
thorouglily soaked. Aft«T this, rul),ofl‘ the ])apor 
entirely from the ecment!by gebtiy rolling it under 
the finger^ and let it dry without any heal : th'" 
impression of the j)rint will be found ])erfeet. on 
the glass, and may be j)ainted over with either oil 
or varnish colours. 

I'lie choice and treatment of the colours for 
])ainting in this way u])on glass, in either oil or 
varnish, may be the same as for any other methods ; 
and it is therefore needless to enumerate any 
further particulars 


On the Dcvk’cs employcil for the •more cffsih/ oh- 
Unmmj a just Outline in juukiu// Desh/us from 
Nature; and on the I'ariots ]\lvlhods of OJf- 
traciuf/, CaJkrm/, and Heduetuy rivtures^ Prints, 
or Drau'inys, 

The drawing accurately and readily after nature, 
and depicted representations, by the unassisted 
hand and eye, requires greater ])raeticc and com- 
mand of pencil than fall to the share of many, who 
nevertheless may not want abilities to colour br 
shade a picture or drawing when a proper outline 
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skct(?h is previously procured. The convenience of 
quiekerMespatch a, moreover a matter of import- 
ance even to those who are mos expert in this 
art. ’^Oii these accounts, various m 'uns liave keen 
devisod to lead and Jircet llie e\v or hand, <n 
forming juit oulliiies of the principal objects which 
compose tliO design. 'Jlicse means (*onsist of 
several methods, fiiimdeifon diflercnt principles. 

In the drawing after nature, llic int^'rposing a 
transparent plane is commonly practised ; through 
which ])lane the objects being seen from a fixed 
point of view, the outlines of their parts are traced 
upon it by chalk or some kind of crayon ;*or*sucli 
transparent body is divided into squarcKS, through 
which the objects being viewed, the eye niayjie 
enabled to form and dispose them with more 
certainty, on a paper or other proper ground, 
divided ipto a similar number of squares ; or s ane 
retlectcd image is obtained by means of a camera 
obscura, which affords an oppoiUm ty both of 
drawling the figure, and imitating the natural 
colour of the objects. Hiese are the devices 
employed for drawing after nature; but where 
pictures, jirints, o1' drawings are to be cojiied, 
various methods are adojited. 'J'he most common 
method is by as it is called, which is 

the laying some transparent substance over the ^ 
picture, jirint, or drawing, and passing over tlie 
outlines of the principal parts with a pencil or 
crayon, which delineation is to he afterwards 
ta’aiisferrcd from this transparent body to the 
ground intended for the painting or drawing. The 
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second method, which is indeed only anolhci'kind 
of off-tracing, practised somethnes in thd case of 
prints and dr;j|wings, is effected by laying the 
originals on the ground of paper or vellufti de- 
signed for the copy, thc,J)ack of tlic original 
l)cing smeared witn Iduck, or witlv- vermilion 
mixed witli a little ])utter: or a paper so jnepared 
being laid between the' origiifxd and copy, and 
tracing oyer the princi])al parts of tlic design with 
a needle or some other such like instrument, by 
which means an outline sketch of it will be fornu'd 
on the ground of the c<'py. This method is called 
/ and is performed also in another way, by 
puncturing or pricking the original print or draw- 
ing', and producing an outline on a new ground, 
by transmitting a coloured powder through the 
punctured lioles. 'I'lic third is by dissoiviug jiart 
of the printing ink by means of soaj), and im- 
pressing it on afresh ground in that state. Aiiotlicr 
method much practised is tlic using squares 
in the manner idjovc s])ukcn of, in the expedients 
for drawing after nature, except that here they are 
to be laid upon tlie jneture. This method is 
likewise applied to the more h;crtain eo])ying of 
pictures or drawings, where the mwv design is to 
differ in magnitude from the original, in wTieli 
case it is called redaction. For this last purpose 
tlicre is likewise another method employed, by 
means of a machine hereafter described for off- 
tracing, and by which, after drawing over the 
lines of tlie original, the new sketch may he mada 
greater or less. 
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T^le particular manner of using the transparent 
plane for taking dcSigns from nature is, by framing 
a piece of tiffany or fine lawn, of the size of the 
pictuVe. or drawing intended, and fixhig it so that 
the whole view of wh*t is to he pj^inted may iic 
seen through it ; a siglit-hoard, that is, a flat picce^ 
of wood, ^\ith a hole iii it, being placed 'parallel to 
the tiffany or lawd, in sfieh manner that the eye 
may command the whole view through it, at tlje 
same time that the hand may reach with con- 
venience to draw \i])on it. Tlie outlines of the 
object, as tliey a])pear through tlie hole in the 
siglit-board, must then be traced out, on tht tilfany 
or lawn, l)y a crayon formed of white or red chalk, 
charcoal, nr any proper substance, by which megns 
a sketch of the design will be producotl. In order 
to form a more complete draw’iiig from this crude 
'sketch on paper or vellum, the tilfany or lawn' 
containing it must he carefully laid on such paper 
or y.'Iluiii in an horizontal juisiuon. and, being 
well fi>ft?d down upon it, must be struck with some , 
fiat body in every jiart, l)y wliich means the chalk 
or matter of the crayon will ho transferred from 
the old to the noav ground, and produce the same 
delineation of llie ohject ujion it as was before on 
the other. The impression thus made on the new 
ground sliould 1)0 then over-traced wdth a bk.u'k- . 
lead pencil, and afterwards corrected, if tlicre ke 
occasion, from the natural view through tlic sight- 
board; and this paper or vellum will then contain 
a* proper outline drawing, if the design be in- 
tended for a painting in water colours. But when 
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this method is pursued with n view to a pafritin| 
in oil, tlie tifhuiy or lawn, after the sketch is drawn, 
must be laid jpon the ground of the intended 
j)icture, and jyrocceded with in ihe same mtinner 
aS with the Vellum or paper; only, in this ease, 
^ the over-tracinij^ must be made with s^ nic kind of 
crayon instead of the blaek-lcad peiupl. 

It is advised by some to use paper made trans- 
parent by means of oil <jf turjH'ntinc, instead of 
the tillany and lawn ; but the use, of it is only 
[)ractieablc in this way in a darkened room or 
other eonfmed jdaee, aiid the paper tlius ])re])ared 
does iK)t beeoine trans])arent enough, even then, 
to show minute or remote* objects so distinctly as 
is necessary. If, however, any choose to use it, 
the usual prej)aration of the ])a])er is, only to brush 
it several times over with oil of tur])entine, and to 
'suffer it to dry. The trauspareiiey will be much 
improved if a third of nut or ])opj)y oil be added 
to the oil of turpentine ; or otherwise a little (wude 
turpentine or colourless varnish ; any of which 
will render the oil of turpentine more etlicacious 
for this purpose, and save the trouble and expense 
of rubbing the jiajier so often over as is otherwise 
necessary. The jiajier employed for this purpose 
should be that called fan-j)apcr, or, if that cannot 
be .procured, fine post pajier may be substituted ; 
and where the design is too large to be contained 
in one sheet, several may be joined together, by 
laving the edges of the sheets a very little over 
each other, and cementing them by isingla^^s 
glue, which, if neatly done, will only slightly 
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affect tlic transparency in tlic joints. When 
the original skctcl? is made on t'ansprrent paper, 
the tracing or drawing may he >^jerformcd by a 
blaclc-lcad pencil, instead of cray(m', which renders 
the drawing mucli moko perfee t ai^chd arable ; afld, 
being t])U.> completed, it may i)C used for off- 
tracing the vketcli on any ground intended for a 
painting in cilhcr\>il or'watcr. If it be intended 
for a ])icturc in oil colours, the back of. the paper 
may be smeared with pounded black-lead, charcoal 
dust, or any powdered crayon; or, what is much 
better, vermilion mixed with just so much butter 
as will make it adhere to the paper. It insist then 
be laid on the ground of the picture, and over- 
traced by a cop])er or iron stift, or blunted needle, 
which will make an impression of the sketch on 
the ground by means of the colour on the back of 
the ])apo¥ ; or aiiother paper may be coloured, with 
the bfack-lead or vermilion, instead of the back of 
the transjjarent paper, and being ki.db''twcen that 
and thT‘ ground, will answer the same end. The 
means are no way dilferent where the sketch is to 
be transmitted to paper instead of oil. But in 
colouring the back of the lrans})arent paper, or 
that interj)o§ed where any such is used, care 
should be taken that the colour be so wiped off 
as not to smear tlic ground, or produce any eflcct, 
except where compressed by the instrument in the 
over-tracing; and this indeed should he regarded 
to a certain degree even with the oil ground. 
Where the sketcli is large, and made on several 
sheets of paper, it is convenient to have weights 
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to place oil the four corners of tlie conjoined sheets, 
to keep tlieni even and steady on the ground. 
1’hcy are best ^hrmed of square pieces of lead witli 
handles, and hiay be aliout two or three pounds 
w'eight eacli. i •» 

I'he sketch on traiisparenl jiaper in'oy be otlier- 
wisc trarisinitted to any ground by ininct nring it 
willi lioles made ncureaCn othor in the lines of the 
drawing, and then fixing if on tlie ground, and 
dusting over if lilaek-lead or any otlier coloured 
matter finely powdered, and fied up in a fine 
linen cloth. This dust jiassing through the holes of 
the pricked pajier will delineate flic skefcli on the 
new ground, so that it may then be over-traced by 
any kind of pencil or crayon, (jlass has been 
also used in the same way as the lawn or trans- 
parent jiaper, but its texture hinders it from 
being well managed with chalk, or any ^u-ayon or 
pencil. There is also another method, nol conn 
monly jiractised, by whi'di a sketch might l)(‘ well 
obtained by the use of glass. This is by drawing 
the outlines of tlie objeets with lih'u'k (‘oloiir in 
drying oil, and uhen the sketeh is finished, laying 
the ])aj)er intended to reeeivt' tlie cojiy gently, 
and without any rubbing or sliifting, on the glass, 
having first moistened it with water; by wliieh 
means the blaek jiaint will be transmitted to the 
paper, as the moisfure exhales from it, and an 
impression made sufficiently exact fur the pur- 
pose. 

The manner of assisting the eye, in dcvsigpirg 
from nature by means of a plane divided into 
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squares, is, liy drawing cross lines jiarallel to each 
other on tiffany or'iawn framed, o: on transparent 
paper, or glass. This may be don^ n'ith common 
writing ink, or any other way that will render tlie 
lines visible ; and the divided plaiw*niust be then 
placetl bef(A<*c the sight-board in the same manner 
as was befoi/: direeted for tracing thc^ outlines, 
The ground on whVh tin' sketch is intended to be 
taken must be also furiiied into an cqugl number 
of squares; and th(‘ objects, being seen through 
the squares of the transparent plane, will by this 
means bo inueh more easily disposed in their 
])roper situation, and formed of a just magnitude, 
Ijy placing them in the corresponding square of 
the ground, than where the eye had no sudi 
medium to compare and judge by. But though 
the above substances are most commonly used, 
there is more simple and clTectual way of doing 
this, uhich is, by making a frame of a proper size, 
and^lividing tlic area which it form... into squares, 
by ihi^eads of a moderate thickness. In this 
way the objects to be drawn are consequently 
more within the j)ower of the eye than wlien the 
most transparent body is used. The drawing by 
the assistanci; of square.s, to those who have the 
least 'command of hand, is by much the most 
expedient way. But in order to render this or 
the other methods more commodiously practicable, 
M'herc it is to be’ done in the open air, a portable 
maeliine should be made for supporting the frame 
of the transparent plane, and also the sight-board. 
This machine may be constructed by joining three 
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long legs together, in llie manner of the surveyors’ 
instruments, in a block, and fixing the frame, by 
means of a foojfwhieh will slide into the same box, 
that il may be raised higher or lower. The^sight- 
b6ard must h».\e a foot llbjwisc, by Avhieh it may 
])c raised liigiier or hiwer; thoiigli ih'm must not 
be fixed into tiic block, but into a gliding piece 
whieli must pass throngn the 'block horizontally, 
so that th‘‘ foot of the sight -board being tixed into 
it at right angles, the board may be brought nearer 
to or drawn furllnT from the transparent plane at 
jileasurc. 

'riie second melliod used to facilitate the draw- 
ing after natuu*, iianudy, by tlu; reflected image of 
thi' object, is jierformed by the camera obscura, of 
which a portable kind adapted to this jnirpose is 
commonly made by the opticians. It is needless, 
theiefoie, to gi\’e any description of thece instru- 
ments, and the struetur<‘ of them immeiliatelv 
explains the manner of their use on a very sbgh't 
examination. Where they are not at hand, and a 
prospect through any particular window is desired 
to he taken, an oeeasional camera mav he formed. 
This is to he done by boring a hole throiigli the 
window-shutter at a eonvenient height, and puttimr 
one of tl/e glasses, called the ox-cyc, into the ‘hole ; 
wjien, all other light being shut out, except what 
passes through this hole, and a proper ground of 
paper or vellum, he, being held at a due distance 
frgrn the hole, the reflected image of the prospect 
will he formed upon the ground. If this ground 
be formed of paper, and fixed steady by a proper 
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frame, the image will appear verv perfectly on the 
reverse of it, and tiif' artist may stand the back, 
and trace tlic outlines of tlie ncccsvary parts witli 
great t'onvcnicnce. 

Tliough tlie taking vifws of natin;eby the caniCia 
has scverahcoi venienccs, and seems very advan- 
tageous, their is one very material objection to 
its use. This is, ^ that the shadows lose tlieir 
force in the re/lected image; and objervts, by the 
refraction, are made to ajipear rounder, or different 
sometimes both in tlieir magnitude and site, from 
what they really are; which being opjio^ed to the 
truth of any drawing, almost wholly destroys the 
expedience there would be otherwise found in 
this manner. 

'I'hc method of making sketches of outlines 
from pictures, prints, or drawing by oiT-tracing, 
is ])erforiwed byxi variety of methods. The most' 
common, where the size of the painting does not* 
forbkl it, is to lake a sheet of paper pi pared by 
oil of Airpentine, or the other means, as above 
directed for the taking views from nature; and, 
having fastened it eji’cn on the picture or print to 
be co])icd, to trace over ilie prineij)al jiarts with a 
black-lead pencil. By this means an outline being 
obtained, it, may be imparted to any otlicr ground, 
in the manner before described, when the same 
kind of outline is formed by drawing after nature. 
Where larger pieces are to be co])ied, lawn and 
tiffany may be used, instead of the transparent 
pfipcr ; or several sheets of the paper may ])e joined 
together by means of isinglass glue ; and wlien tlia 
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outline is tnu'ed ])Y clnilk, or^otlier proper crayon 
tlie subsequent proceeding 'may be siinilai 
in this case, above, where the same kind c 
outline is trdvcn from nature. Goldbeaters'-ski 
arid liorn, as». prepared in*.])latcs for lanterns, a 
also the tale or fossil isinglass, and ^Iried hog’ 
bladder, nave been likewise a])plied to (his pui 
pose. But where horb or *?singlass are use( 
being rigyl bodies that will not yield to inijiart a 
impression by retracing, they may be best treate 
in the manner above advised, in the ease of glas: 
when employed for taking views from nature, u hie 
is, by ^ racing the outlines with blaek in oil. an 
printing a new ground of paper with it. 

cAnother common method of oil-tracing, in th 
ease of prints or drawings, is to fix them agaim 
a window or other hard transparent body place 
in a strong light, in a perpondieular position, an 
to ])ut a ])iccc of paper, vellum, or any other bod 
sufficiently transparent, before them, to perfori 
the oti-lraeing, by the view which is this wa 
given of the olqects in the print or drawing. 

Tlic other method of off-tracing, called ctdkini 
which is sometimes practised in the (^ase of prints 
and drawings, is performed by tracing on the 
])rint or draA\ing itself, instead of the transjbarent 
body laid over it, as in the other manner. The 
])ack of it must be jwcviously prepared by rubbing 
it over with black-lead powdered, or other such 
matter ; or a paper blacked on the under-side may 
be used, instead of blackening the print or dr{i\V- 
ing. By either of these methods an outline will 
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be nia*de on any ground of vellum or paper laid 
under the print; an(5 if several grounds of very 
thin paper be laid together under t'lie print, with 
each a^blackened j)aper over them, u) many im- 
pressions niav ])c made* at one timc^ The same 
effect may })rodu('ed by ipuncturing or pricking 
' out the ])rop(ir outlines in llie print or tlrawing, 
and then using it •Ibr iitiparting tlie skctcli to 
anotlier ground, with the black-lead j)o^'(lcr, fecc. 
in the manner a1)ove described in treating of the 
use of the oiled i)apcr. Wiien tlie i)rint or draw- 
ing is thus prepared by ])uncturing, it nuiv be 
employed for transmitting the sketch any 
numl)er of grounds. 

The manner of using soap for taking off tl^ 
impressit)!! of a print on a new ground is this: 
Smear the original over with the common soft 
*soap, conunix vlth water till it be of the consist 
ence of* a thin jelly, and then lay it even on the 
’ groun^ intended to receive the impression, which 
must bcf also i)reviously moistened with water-; 
after which, being coA^ered with several other 
papers, the whole must be compressed, by passing 
a wooden roller over*thcm, or by rubl)ing strongly 
on tliern with the calender-glass used for glazing 
linen, or by any similar means. The impression 
*of the original will thus be im])arted to the nepv 
ground, which must be first dried, and theii 
carefully w\ashed with a sponge and water to 
take off the soap. It has been said by some that 
this .treatment will do very little injury to tlfe 
original print ; but, besides the impracticability of 
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ever thoroughly cleansing it from the soap, a part 
of the printing ink is taken fr?)m it, and a propor- 
tionable share of the cliect of the original impres- 
sion destroyed. 

’ A method j)arallel to this is sometimes used 
with prints and drawings, which iit by liolding 
them uj) to the light, and tracing the jirojicr out- 
lines on the back with a blac:)v-lcad pencil, or any 
kind of /crayon, and then laying the traced side 
on a ground jiroper to reiadve the impression, 
going over them with a roller or calender-glass, in 
the same manner as when the impression is taken 
by means of soap. On the same principle, in the 
case of coin}>artmeiits, cypiurs, or any other 
ra'gular figures, where botli sides are alike, when 
one half is drawn or traced, the other half may bo 
procured by doubling the jiajier exactly in the 
place where the two halves should join, and then 
jiressing or rolling over the outside of the sketched 
part. By this treatment a corresponding im- 
jiression of the design will he made on the other 
side, and the whole sketch will he finished with- 
out the trouljle of drawing or tracing out the 
second half. 

The method of copying designs hy the use of 
the squares, citlier in order to jiaint in equal mag- 
nitude, or with a view to reduction, is this: 
Divide the original into a convenient number of 
squares, l)y ruling lines across it with any kind of 
crayon, and tlien do the same on tlie ground in 
a corresponding manner. The squares oij the 
new ground may he either increased^ diminished 
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or made equal as to tlicir size, with respect to 
those of the original, according t() the intended 
proportion of the new piece. 1'lie principal use 
of tlie Squares, in this case, is so nuch the same 
as when they are aj)pli#d to the taking drawings 
from naturi’i^ that it is needkss to dwell longer 
' on them. U loay he here stated, that* to those 
who can draw at ^l, thff use of the squares is 
much more advisable, as well as in draAidng after 
nature, than any t>f the other methods; it is 
much more improving, and, on the whole, less 
troublesome, to make a correct sketch in that 
waiy than by any other. 

I'he manner of reduction, or, if that be not 
necessary, (jf tracing out an outline, wdicre t\]^ 
magnitude of the original is to be preserved, by 
the niaehme above mentioned, w'hich w’as formerly 
’ called a pyrallrlountnt^ and by some a maihema^ 
tiral compass, cannot be proj)erly understood 
' witho^it an cxj)lanation of the construction ol the 
instrument. 

This instrument is comjmsed of a board or table, 
w'ith ten pieces of wood lixed uj)on it, in a move- 
able manner; and r)y such a construction, that 
when one is moved, the wdiole of the rest move 
also sitnilarly, with respect to the directions, but 
* under greater or less angles. The board or table 
may be of fir deal, and is usually made in the 
form of a parallelogram. The magnitude of it, as 
well as of the other parts of the machine, must 
be according to that of the pictures, &c. iutendAI 
to be used for reducing. But fur the sake of 
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giving the comparative ])roportioiis, it iilay be 
stated at three feet in lengtli, find the breadth may 
be a])oiit a foot and a half. It must be planed 
very OA’cn, Imt should not be of too ^thin a 
stibstanee, an,d it mustibe covered with cloth 
stretched even upon it, and fastencf* down to it. 
The ten pieces of wood must be foryied like, rulers 
used tor writing; aii'i in t'oe proportion here 
taken, they may be a foot long, and about half an 
inch in breadth, and the fifth or sixth of an inch 
in thickness. They must be fasttmed to each 
other in sucb manner that ('very one must be 
crossed by another in tlic centre, and l)y two 
others at such distance from the (‘entre as exactly 
divides the two half-lengths on caeli side of it; 
except the two which form the extremities, and 
can be only crossed in the centre and in the middle 
of one part, which, in each extremity, .will be the' 
part opposite to that so crossed in the other, as 
will immediately appear on tlie pieces beii\g laid ' 
together in the ])osition here directed. The 
fastening must be by pins or rivets, on which each 
piece may be turned with perfect freedom ; and 
near each end of every ])iecc must be made a 
hole or a female screw", into which a crayon, 
portcrayon, or pencil, may be fixed, either by, or 
without, a screw". At the ends of those pieces* 
which make the extremities there must be a 
smaller hole for a pin to be passed through to 
fasten the conjoined pieces to the board. In 
order to the more commodiously fixing the several 
parts of the instrument to the board or table, it 
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may be proper to have female screws at the places 
of the table where tlie rulers are to be pinned 
down, according to tlie different applications of 
the instrument; and tlie pins for fastening the 
respective parts must, *111 this ca^iOi have malft 
screws at th^r extremities, correspondent to the 
•female scrcws*in tlie tabic. By these directions, 
closely followed, tin# parts* of the instrument may 
be completely formed, and put together.# 


Colon nn(j or fl'as/tinf/ M(f/)s, Prints, typ. 

Tiin colouring maps or other prints is performed 
either by spreading opaque colours so thinly op 
the subject that the full clTect of the ])rinting 
may appear under them, or by using transparent 
c?)lours which stain the ground and dry away 
withoutleaving any opaque body : this last method 
is called ash ini/. 

The uf«ng opacpie colours, or such an liave a solid 
body, in this way on ])rint,s, depends entirely on the 
kind of vehicle used; for if the colour be so sus- 
pended by the vehicle that it can be spread equally, 
it may be applied to this purpose with success; 
and suoli as are very strong and bright, even though 
t)f the most oj)aque body, as vermilion, verditqr? 
ultramarine, or turpeth mineral, will answer the* 
end. The best method of doing this, is the using 
the isinglass size, prepared with sugar or honey, 
accor;ling to the following directions : Take three 
quarters of an ounce of gum-arabic, and a quarter 
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of an ounce of gum-scnegal. Powder thefn, and 
then tie tlicni up in a linen rtig, leaving so much 
unfilled room in the bag as to admit its being 
flattened by the pressure of the hand. ^Having 
Squeezed tin; l,)ag till it ijt flat, put it into a quart 
of hot water, and there let it eonlinji,'e. mbving it 
somehnics about, and stirring the Abater, for about* 
twenty-four hours. The gu).is will then be dis- 
solved, tMul the bag must be tahen out. The 
fluid being divided into two ])arts, to one half of 
it add a quarter of an ounce of white sugar-candy 
powdered, and keep the other in its ])urc slate. 

Th6Tollowing method is the most advisjible for 
the making the isinglass size : Take half an ounce 
(#f the beaten isinglass, and a pint and half of 
water. Iloil them till the isinglass be wholly dis- 
solved, and then strain the fluid, while hot, through 
a linen rag. Divide the size Ihus made into twhf 
parts, and to one of them add an equal 'measure 
of hot water, by w'hich means a strong and weak' 
size W'ill be likewise obtained. This iwakes the ' 
colours of this sort work so freely that they may 
be diflused almost as easily as the transparent 
kinds, and with nearly as good eflect. Put it is 
proper in most cases to dilute the composition 
more for the washing of maps, and spreading the 
colour over large surfaces. 

Besides the o])aquc, there are a number of 
colours wdiicli arc semi-trans])arcnt, and yet have a 
body in a greater or less degree. These are car- 
mine, bistre, and gall-stone, in the first d,egree, 
with lake and Prussian blue in the second; all 
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nrhich'may be treated in the same manner, hnt 
require very differciil proportion in the strength 
of the size. 

The transparent colours should he preferred for 
this purpose to either oi the otlur kiT.ds, as their 
effect is l)ett^r, and they require no preparation. 
•The colours ^are, ybe vvy/, jcd ink,* — fo7' blue,' 
litmus,— /iv/’ //mY«,#sap {•reen and verdigris {in 
vinegar), — for y(‘lhn(\ i^aiuhoge, the yellriw berry 
wash and furnieric wash,— /or yy///’p/e, the logwood 
wasli and archil , — for hroicu, Spanish liquorice, — 
and/or Uarh, Indian ink. These require only to 
be dissolved in watcT, which should \i& ihore 
copiously added when employed for washing 
prints or colouring large grounds of any kind. ^ 

It must be carefully observed, in employing 
the ()j)aquo or semi-transparent colours, never 
^tb cover fviy parts so strongly as to ])revent the* 
distinct* appearance of the shades of the printed . 
• desigip 

In \]\v tUumhuttuig (as it is called) maps, as 
little peculiar in the manner is necessary as in 
the case of other prints ; only, the intent of co- 
louring them being fo distinguish the divisions of 
the maps with respect to countries, districts, &c., 
care nmst be taken not to lay the fluid colours on 
' so copiously as to flow beyond the limits of what 
they are intended to cover. The rest depends oh 
the so disposing of the variety of colours in 
different parts as to give them a strong and 
pleasing effect, which must depend more cTrl 
fancy and good taste than on any rules. There is 
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indeed one thing in particular, which, it ifiay be 
proper to remark, should be^aflways avoided : it is 
the laying such colours as have any affinity or 
likeness close to each other; for by an error in 
this particidp' they will ,be rendered much less 
effectual with respect to the purpose tl^ey are 
to serve; as it is l)y such a disposition made 
more difficult to the eye to (Vsliiiguish tlie limits 
and houijds they are intended to mark out. And 
moreover, for want of due apposition, tlie diversi- 
fication of the colours is made less ])Ieasing, when 
they are seen at a distance, and considered only 
with <'espect to their ornamental appearance. 
There is one other rule which is more especially 
rp3cessary to be ol)served, tliough many tliink they 
are giving most ])erfection to tlieir work when they 
most deviate from it : it is, tlie never using too 
strong and deep colours for this purpose, as they 
render the legible characters of the maps less 
distinct and perceptible. Such a practice is lliere- 
fore repugnant in a certain (h'gree to tlie principal 
intention of the maps, and moreover gives them 
a tawdry glaring appearance wliich is very incon- 
sistent with good taste, one great principle of 
which is simjilieity, and the avoiding a false and 
unmeaning showincss. 
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ON THft ART OP PAINTING ON GLASS 


INTIi(p)UCTI()X. 

Paintkd'* \\in(l»m.s aiv allowed to be tiit* rieliest and most 
magjnilieent ajipneation of* art to the interior deeoration'^f 
monumental hiiiluimrs. The l)rilliane\ and liveliness of the 

^i^pnrs of which pjlas? ‘A sii^cejitible on aecuimt ot its trans- 
parency 'vill always secnr<‘ to this kind of painting a distin- 
i;;uished rank amonu; the arts. Tin' daz/din;^ conibinatioii oT 
colours, which fills the observer with astonishment on account 
of their brilliancy, as well as on account of their Aariety, gives 
a peculiar charai’ler to painted windows whicli jueveiits tlieni 
t'rom falling into obli\ion, even should they he m^.«iccV‘d for a 
time. If we go hack to llic elementary condition of the art, 
the symmetrical arrangeimmt of pieces of glass of various 
forms and colours, coinhiucd with more or less skill, th'^y are 
by 110 means entitled to engage our attention in a higher 
degree than the lustre of gold, and the most lively colours 

^Jthe richest di'coration. Yet with what magical charm must 
they not attmet our. observation and e.xcite our admiration, 
when jiaiirting invests form with these heanlifnl eokairs, and 
breathes life and soul into them! 

« Paintitlg on glass seems to ha\c made a i-esh start within 
th(‘ last few years. The favour with which tlie productions cf 
this art havt' been universally received, promises it soon a new 
and brilliant career. Ihit’liow has it happened that this 
species of painting, whore magical effects liavc been so justly 
appreciated, has been ncglectcil for so long a time, after having 
for several centuries exercised the genius of artists, and been 
cultivated by them to the exclusion of almost twery other? 

, Painting on glass has, in fact, experienced a remarkable 
fate. In the periods of barharisni, when war and devastation 
had smothered the taste for the arts, it came into existence, 
and was never more honrisliing than in those centuries of 
.gnorance. At the period of the regeneration of science and 
the arts, when good taste and the love of what is be^-utifu] 
and trfte to nature had begun to spread through Europe, its 
splendour seemed on the wane, and in process of time it 
became almost entirely extinct. 
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What, then, arc the causes of so remarkable ^ decay f la 
the twelfth century, this art, which had been for a long time 
still in its infancy, seemed encourffgj*d by the jiiety of the 
monks (among whoii. alone the wrecks of the sciences aud of 
the secri't arts were yet to be found) to make a vigorous 
a,ttem|)t to release itself from the state of oppression rito which 
it had fallen, lint while the spirit was acti\e and ready to 
< soar, the means VMt.r wanting, and much time w'as sj)ent in the 
cl:oice of the })roper mode of carrying it into^ racticc. Many 
kinds ot“ painting would ha\e to be trual ; ainl, at a time wheii 
taste had not vet b(“(‘n rehned 1} long p’^^etiee, and t‘>peeially 
by the study of elasdeal models, the pnderenee would natnn'” , 
be gi^en to th.d kind of painting which wa'. most capable of 
seducing the eve by the brilliancy of its colours. The com- 
bination of colours was the foie charm that painting could lay 
claim to ; the merit of a bcttutiful outline, on the contrary, one 
which eyhii:'ted grace, purhy, and correctness of form, was 
utterly neglected. 

Hence the splendour of painted glass, and the almost 
universal admiration paid to it hy those who felt themselves 
compelled to do so liy the guardian genius of the art. 

Hut in the suceeedmg centuries taste was cultivated. Art 
had less of the matciial, and found other facilities and other 
rncuns of producing elfect. She strove after etfeets ol‘a miich 
higher kind ; and as genius endures with imnatienei; the liridle 
of a dirtieult eveeution, the ohslae’es which the painting on 
glass presents to the e.xjiansion of thought would eoiisiderabll 
diminish the favour tliat it had enjoyed in eoiLseipyrnee of tlie* 
liveliness of its colours. Oil-jminling was soon called into 
existence l)V Jean de liruges. This new lonii of the art, the 
imitation of nature, gained the victory over the one which had 
preceded it, and painting on glass wjfs diiveii from its throne. 

The conseipient decline of the art was not, however, sudden 
and jirecipitate. The revolution which in f hu sixteenth century 
took place in the arts, was also not without its inllufniee upon 
the progress of jiainting on ghuss. Its most beautiful works 
were 'produced at that time. The most celebrated men did not 
disdain to support it by their talent, and never at any time 
was it more deserving of honour. It. had, however, attained 
the summit of its greatness, and was soon to become a sjiectacie 
of thfe most complete decay. 

Many causes undoubtedly conspired against its further pros- 
perity. To these, among others, belong the religious dis- 
turbances and the wars }vhich followed the reign of Francis 1.. 
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aud the calaiiiities tiiat were brought on by subsequent dis- 
cords. Eut, above all, we must take into consideration the 
very strong •})repossessi(j^i in favour of oil-painting, awakened 
by the brilliant sueccrtses of‘ its productiaos ; and, moreover, 
the favour with which ^he art of engraving on copper, as well 
as all thdic arts which have drawing for ilieir basis, wer^ 
received. These arts .‘■hareej^^ among themseive.s the congidefr- 
atioii tlnn^had l)(*en formerly given e\chi*,hrly to painting on 
glass. Tiually, ‘^e must l>ear in mind the singular patron^ge^ 
llestovved on oil-[^unting by those in power. 

The various jihusi*., qf^he arfcof gla>'>-painting clearly ascer- 
TRWflhe miglity intinenc<s to which it, must liave yielded. The 
stndv of them oilers to tin* inquirer matter for ike most serious 
consideration. In the twelfth and thirteenth centurie.^ in the 
.shadow of barbarism, if I may be allowed tlie expression, we 
see it making coti'.iderable progress. In the I'ourteenth and 
lifleenth cenlnrie.*' It bear.s unlimited sway over fl^^prts. In 
llie sixteenth century it becomes a rival to oil-jmmting, and, 
after an obstinate struggh*, sinks into oblivion. All the old 
painted windows have something charai'teri.stic of the period 
to wliicli they bebmg. The modiricatioiis which siicce^ively 
appeared in tliem oiler to the areha*ologist points of the 
deepcNt interest tor observation and comparison, while they 
.rrc* at the .same time tin* s(‘als of their re.spective eras. Tivesi; 
distinct iv e* mavks .exi.st nor meiely in tlie painting, but also in 
the general conception of the entire work. We have only'to 
diist our lives upon a window of the twelfth axid .hirteentli cfn- 
'tiiries, and •we shall diseover in a truly reniarkahle manner the 
whole spirit of the (hit hie monuments of that period. Thr' 
kind of architeeture, so rich in its ever alternating details, yet 
without any confusion, and regular in its monotony, succes- 
sively ju'esenls Unit remarkable feature vvhieh we recognize 
alike in the entire structure and in eacli of its ])arts; and tin* 
reason of tliis lit*: in the fact, (hat the observer, before lie can 
couqireheiid the numerous details, gradually perceives that 
they form an I'sseiitially harmonious whole. This peculiarity 
prevails in Gothic cliurch windows to an extraordinary dcgrec- 
When viewed at a certain distance, they present a magniticent 
decoration of the most lively colours, distributed in a maimer 
worthy of tlie most skilful workers in mosaic. It is a rich 
carpet .whose simple but graceful pattern is illuminated in 
alternate gradations of colours admirably combined. Upon a 
closer inspection, we obtain a complete view of the forms of 
the various ornaments which contribute to the general effect, 
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the ftaA ete of which makes us feel less regret at the imperfec- 
tion of the execution. 

Gothic painting borders on tlie piosaic, and wi* may go so 
far as to say tliat t( this it o\vi‘s its origin. Like the mostiic, 
its art was j)riinarily limited almost {exclusively to the sym- 
metrical arramrement of jneccs <tf glass oi’ vario'-’s colours. 
The^art of drawing jdayed In're only a subordinate part; but, 
like the latter, it^ afterwards borrowed its forms from nature. 
".Jn proportion as the taste lor correct drawi»'g was carried to 
perfection, tl.,- simple arrangeimmt of glass lost its importance', 
and w\'is tinally eclipsed by tlm art of pa'* ;'‘lig. 

In the sixtcentli and scveniccnlh cl ntnries correct dcly’ ’ 
ation complcfvlv gained Ibc ascembmey in paiutc'd windows, 
and we find m these neither the effects of s\ ninu try nor of the 
mosaic. It underwent a change in e\('ry particular to an his- 
torical kind of j)ainting, of a much higher and more elaborate 
style, bijt jj-^'iich was no longer so rich and so brilliant : the 
si'Utiments i)f the sold gained at the expense of the imjiressions 
of the senses. 

In the intervening eenturic'^ a transition took jdace iVoni the 
one JAtreme to the oilier. At first we see the ground diver- 
.sified with a thoii<and brilliant colour^, on which, however, 
larger figures, drawn with greater skill, and after a pattern 
rn9rc or less understood, are ocTUsionally to he met with, ai d 
'occur as exceptions. In pro(*ess of time these ifgures arc sur- 
rojiided witli splendid borders or friezes, which are finally 
obhgcd to give way to arcliilectural backgrounds ami the 
imitation of the untupie. Th(*se are tlic larions forms rude; 
^whicli the art of painting on glass was culti\iUcd during a 
period of more than six liundred years. In the eighteenth 
century it seemed to be complettdy lost. 

But is it destined to lie neglected* because the reign of oil- 
painting will endure? Vaiiitiiig on glass cannot for a moment 
contend for the approbation of artists us tlic.riial of the latter. 
The dithculty which attends the jiractiee of “it, and the ne- 
cessity for the co-operation of chemistry in the jiroductions of 
this, kind of [lainting, leave its resources ever insufficient to 
enable it to vie with oil-painting, to wliicli, on that account, it 
must unquestionably }ield the pre-emineiicc. But if the artist 
who devotes himself to glass-painting is content to avail him- 
self cnly of the legitimate resources of his art, if he does not 
strive after effect nor endeavour to pursue the path" of oil- 
painting, we have not the slightest hesitation in asserting that 
painting on glass, considered as a monumental style of painting, 
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constitutes an art, inimitable in itself, capable of being executed 
with greaf spirit, and worthy of engaging the most distinguished 
talents. 

But then the ])aiiiter on glass mns^ refi.lin firm attempting 
to imitate oil-p.'iintiiig. .On the contrary, he nmst acquire the 
•conviction Pliat, althmigli these two aits liavc unciuestionably a, 
point of contact, tliey neveryieless ])osses« sides extremel)' 

» dissimilar. To these helong, in tlie iirst j^L'ice, the proper 
modes of praetisii*^ them respeeiively ; secondly, the dillere;j^^ 
eftnditions under \i(.liieh their etfeets are ^modneed. Tims, for 
example, painting on on account of t lie distance at wliich 
till picture is phased from tlu' sj-'Cetatur, requin>s to be treated 
in a ]»erfeetly di'^tlnef manner. It exelndes detail, which, on 
an opaque .surface, is snsc(‘j»til)le of great elfeet, hut whicli, 
throngli tlie tranquirency of the glass, is hxt, (‘ven should not 
a defect in the Imrniiig IiaM* done injustice to the talent of tlie 
jiainter. But if, after all, the artist he heiit upon jjjjiiyg to his 
jjerforniaucc all the harmony of an oil-painting, he must sacri- 
fice the transpaieney and tlie li\ehness of (he colours, which 
constitute the most henntiful feature of this kind of jiainting: 
besides, the presence of the lead-work and the iron bars, ^^lie]l 
unite tlie ^anons jiortions of a jiainted window, and uhieh it is 
in >aiii tn attempt (n r'oneeal entirely in tlie shadows of a pic- 
ture^, must ciey pro\e th(> stnmljling-hloek on uhieh tlie ehmr. 
of the artislMo iuiit- (('’oil-jiaiiiting is sure t<) founder. 

^Tliere is a fact uhieh ohser\ation itself lias demonstrated to 
an iue\[ierieneed arli'^t, and which must h-ad iis to deliberate 
upon the method of proei-eding in practising ihi' ait of [lainting 
on glass. It is this, \iz. that in the colouring of a very elabo- 
rate cartoon the half-tints, which have been diversified in gra- 
dations of colours delieatel^^and harmoniously hlended together, 
always run together into one colour, prodneing the same cHect 
ill every part as soon as they are Aiewed at a distance. It is 
not our inkeiitioirio account for lids reniarkahle jiliciiomenoii, 
but vve content ourselves witli merely calling the attention of 
the glass-painter to tlie fact, in order (hat lie may join.wdth 
us in drawing the following conclusion from it. ' 

A painteil window of \ery clalioratc cxccnlion, which is 
designed to adorn a building dedicated to (he w'oishiji of God, 
and conscipicntly must he viewed at a certain distance,^ pot 
only loses tlie fmene.ss of the details, hut is also obscured by 
the blending of the hallTiiits, and therefiire becomes heavy, 
dry, and hard. 

The art of painting on glass, for the^nirposes of decoration, 
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is founucd solely and entircdy upon the observation of the 
ftbove-mentioiied fact. This s])ecies of painting, in Wt, owes 
its origin to the necessity wdvich ‘do artist is hhder of con- 
forming his M'ork to the conditions ini])osed upon liiin l)y the 
distanci' at wliich tlie sjxTtator must a’cw llu' painting. AVhat 
„wonl(l he said of an artist wlio tliought ot‘ treating decorative 
p*aii».ting exactly as h(‘ would uu;datnre-j)aiutiug ? If wx* insist 
strongly ujKm thl> truth, it is tor the purpose of ap^dying it to 
‘ ^Ja'iintiug on gla^s, ^^hilh is ii‘dispu(al)l\ a -leeorative kind of 
])aintiug, amt must In* (‘ulti\at<-d in this^ ' !*e<'])(ation, e\ee])t 
perhaps in tin* cjise (/f small at.incf y;' mows, siniilar to those 
which are known under tl)(‘ name of Swiss-painted ghiss. Jt 
these rare exception's lu' not taken into aeeoimt, tin* jiaiuted 
glass in eliurch-wiudows is at Mich a distance from the s])ec- 
tator, that it would h(‘ more pi»c|udieial than useless to atteni[)t 
])erfee1ion and elahoraUmess of detai!, U" it is jiractiseil in the 
case ot'v^ ^j>ll-]iaintiug. A }mre and coireet st\le of drawing, 
united to a sim]tle and vlgorou^ v’opung, aie the (pialities 
which the painter on glass must, hefne all thinirs, endtauour 
to attain. 

Ihifortiniatel\ the assumjition of sujx'riority which has im- 
pelled mankind in all ages to outdo their pn'deeessors lias also 
misled those who, in modern times, ha\(‘ at tempted to re\ive 
the art of jaiinting on glass. It is srlddin that we a\<'iil 'our- 
selves of the c\p(*rience of the lormer, ;md >\(' atlrihnte to their 
impoteiicy that which is in reality the result of mature con- 
sideration, whieli, hinu’ver, we* tire utterly ineajiahle of ajijire- 
ciating. Thus, too, it has him taken for granliaUhat the last 
^jiainters of tin* sixteenth and sewemteeuth ei'uturiexs wen’c not in 
a condition to midvc further nihauces in theii- art. Their jier- 
formances were criticized at the .sanp* time that they were com- 
pared with the contcmporaneou.s prothielious of oil-painting. 
The recognition of this ])rincipl(‘ wouhl, in our ojiiniou, have 
been more inotlest as well as more reason..’ h', viz. that the 
glass-])ainters of former limes jircserved their art free from all 
imitaHon ; that a long ^•^pcrienco taught them to be content 
with borrowing spirited ideas from oil-jiainting, and not to aim 
at producing the same elfects hv means dilfering so w-idely 
from one another, so that in the eiul they made painting on 
glass an isolated art, unlike any other in its effects as w'cll as in 
its fncans, and one which is sidijcct to peculiar couditioiis. 
•But, on the other hand, it has been said that the ancients did 
not understand the art of painting on glass, and under this 
impression an attempt w'as made to execute what they bad 
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never been able to perform. Tliis kind of emulation is un- 
doubted!^ noble and honourable ; but it is to be regretted that 
such |)raise\^orthy cxertioite have been inlsdirected, for, instead 
of eontinuiiig the jn-ogress begun by the aVrients, when it was 
so easy to do so, artists eonsiinie their emnh'iion in impotent 
attein{)ts, ^intil a personal exjx'rienee induces them to resiirnj 
(he labours of (lie ancien(s fi the p()in( win, re the latterdiave 
left olf. ^d'e must, how<‘\er, do justice 1o#hlm who rescued 
from ol)li\iou ai.'^ail (liat liad hecu so loiiu' negli'eted. 
fills our (banks t-o due (ri (lie learned siiperiiiTfiident of the 
royal ])ore(']ain niaiUu ‘Jiirv at* Sevres, Tlorr Ih’ongniart, w'ho 
eoiifrihiitetl mueli lo it^ rcM^d. 

We helie\e we h^l^e now sati'^factoiily defined what we 
nnderstaiid l>y (he art of paiiuiiig on glass. Jii onr opinion 
(hen* i> still a I’ulnn* for (his art, if its Mitaries do hut Ibllow 
(he patlis marked out for (liem, AV'th respect to the kind of 
I'omjiosition Ih‘sI adapted (o u, we shall content o^jj^j^ives witli ( 
merely remarking (hat (lie good taste* of the artist alone must 
jireside oM'r his eoneeptioiis. As, howe\ cr, some have given 
llieir opinion in fuAoiir of (he tiotlne stele exelnsively, others 
ill favour of (In* stele at tin* ]‘eriod of tin* reeieul of ihT* art, 
neeordiug to tin* si'eeral directions which tlu*ir studi(*s liave 
(aki'ii, we eamiot t’oih(*ar expressing rmr ojiinion upon this 
' Minjei't. M e,li:.\e no thonuht of (‘ulisting followers for either. 
})arty, !mt*wi(houi the smallest intention of drawing a com- 
parison in (his eontioeersy, we may he permitted nu'ix'ly to 
hint tliat,the artist slioidd noi allow himself t he^ taken up 
with these •discussions, and that in the eonditiuos of his art 
alone In* lias to se(*k lor (lie spirit tliat must direct th» 
suggestions of his imagmation. lie shonkl aeail himself of all 
the resources afforded lyiii In tin* nature of the things oil 
which he lias to exeicisf his talents. Ought lie, for example, 
to forego tin* powerful (*lleets winch a skilful arrangement 
of colours cuaJ»!,s liim to jnoducc? Should he disdain to 
derive aifvantagi* from (he li^ ly eolouring of the glass heeause 
il is the most goodly dowry of the (Jothie st>lc of tli|? art?? 
We think not ; hut wt are far from aihising him, on the bther 
hand, to sacritiec to sncli eiid(‘aMmrs all the resources of 
painting which the re\ival style is capahle of aflbrding him, 
provided that lie uses all these means witli moderatioiu and, 
wo r(*peat it, keeps within the conditions of his art.**^ We 
submit this opinion to the intelligent artist who does uot 
allow his ardent spirit to he carried away by his ideas ; hut 
we have no hope of convincing thos^who, in the wanderings 
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of their fancy, as well as in the right path, have become the 
slaves of their imagination. 

A very natural (juestion ])resent9^ to tlu^ miml, with 

regard to the erront'ous belief \\hieh universalis ])rev!iils, that 
the secrets of tlie art which were lim)wu to the ancients 
^re lost. Arc we ca]>able, if not of surpassing, C.t least of 
resLiiiing and continuing, the laV.mrs of the aiiciimts? 'When 
vv:' compan' theeghiss of the old clinreli -window;;., of any 
p^anod whate^e)^ with the irlass of our p’tanufaclories, we 
cannot for a hionuMit d(nd)t tliat our sysien' ^of manufacturing 
it prodnc(‘s far more pm lrct rr -idts, (^vr^ 'nily as far as regards 
its transparency whilem'ss, and clearius^j, and g^mcrally ■«7uii 
rc'.pi'ct to all fiios(‘ (pialilies wiiicli are jieeuliar to glass, lie- 
sides, it is allowed that the iiKtlnnls of working lnn(“ been 
considerably improved. And it’, on the other hand, wc 
compare fragments of old ])ain1ed gla-s with tliat which wc 
mauufactfi*--;, at the jire^ent day it wdl apjiear in the most 
convincing manner, that our ])ainti (l ulass is not in tlie slightest 
degree inferior in ])oint of colour to that of the ancients. Thi'rc 
was a time whim the manufaetnre of coloured glass was dis- 
eontihned, heeanse, in conseipience of llu' decline ot’tlie art of 
painting on glass, this article was of no fnrtlu'r use ; Imt none 
of the soerots of the (‘olonring were lost. Tersons who were 
little aware of these eireiimstanees, and mistookjhe (‘Ifeet'fdr 
th(! cause, maintained that the reason w1r\ th(‘ .irt yielded 
nothing more was, that the jminti'r.s on glass no longin’ under- 
stood liow to produce the ruby of the aneients. ibit thi*!: 
assertion was 'lery soon shown to he false; for as stsoon as the* 
determination to restore painted windows manifesteil itself, 
the glass-house of (dioisy in France, among others, proved hy 
the most siuTcssfnl results, that tlie art of mamifaeturiug 
coloured glass was iu uo wnu lost, hut was only asleep. In 
fact, wc possess a multitude of receipts of the ancients, accord- 
ing to which coloured glass was produced !..> former times. 
Moreover, in j)igmcnts wc arc much richer than the ancients ; 
oiir pigments, too, are much better, more adhesi\e]y enamelled, 
in consequence of the impro\ements which have been intro- 
duced into the sy.stem of burning in the colours in modern 
times, 

FroTM wliat has been premised, wc may conclude tliat our 
artists are in no respect in want of the material elements ; on 
the contrary, they are far better aided by resources and means 
which await their disposal than the ancients were; and if their 
works attain no remarkable superiority, the reason for it must 
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be sought for iti tlft fact, that the best means and modes ot 
execute in the arts are unfruitful when they are not employed 
with sufficient taste and .^irit. 

Glass-painting has, in our time, risen* into life again, sur- 
rounded hy the fairest lio))es ; ami what we know of the 
artists wdio are already practising it, leavjs ns not the slightest 
rea..()n to doubt that it will #0011 be cultiwted wdth a s»cc 5 ss 
worlliy i/jthe present age. Wc would* gUdly contribute. in , 
some dc'gree to ill aw it forth from the state of oblivion* 'hf 
Vhieh it has for a long time buried. Fo'V this purpose 
w(* shall now cf)mmii. b*#te a number of jiraetical observations 
wnleli lie in tb(‘ sjdiere of glass-painting. We believe that we 
cannot eontriimte more elleelually to tinj dilfiAiou oftlu.* art, 
than by clearly hn ing «lown the methods employed in its 
practice. We shall advert to (Iionc both of the ancients and 
of the moderns, and compare them with one another, in order 
to show the improvements that iia\e taken plued^ •, our time., 
At the present day, when artists as well as amateurs are most 
zealously engaged in glass-painting, we flatter ourselves that 
this information will not be nninten'sting to many. Little has 
\et been written about it, and ilu' majority of the ])ublifations 
that have appcansl on the snl)je(‘t tre.at more of the history 
Jhan of the practice of tite art. 

‘The art of painting on glass by no means consists indhf 
iiieri’ apjflieation' of the <‘olonring materials to tlie surlace 

tlie glas>, by methods similar to those employed in oil- 
-painting* The colours n^ed arc of a p’ ‘uliar kind, aral j)os- 
sess the ]fower of vitrifung at a high lenijit'ralure, vind of 
living lhemsel\es unehange;d>l\ upon the glass : conseipientf^’ 
the glass, after the paint has been applied, must lie exposed 
to a certain heat in a fpniaee adapted to this jmrpose. Ap- 
propriate means musL also he emplo\ed in the application of 
vitri liable colours. 

A paiptingr;.! glass — as, for example, a eliureh-window, — 
always consists of a great mimlier of pieces of eolonrcd gla.>s, 
wdiose various hues illuminate an ornamental pattern or <111 
historical subject. These jiieees of glass are either syimnetri- 
cal or irregular, so as to agree with the seiitiiiient exhibited 
n the composition itAdf. After they have been arranged in 
their proper places, they arc encased in lead, and united so as 
to form one comjilete piece. These pieces arc unitc^-^iy an 
iron frame-work, called the arming. 

After the brief exjflanation we have just given of the condi- 
tkuis to which glass-painting is subject, we have to determine 



its connection with otlicr arts. In the firSt place, it js evident 
that the science ot'tlie chemist must he united tojlie talent of 
the painter, and that the j;lazier liilfm-ll’ must leml his assist- 
ance. We liave thA-eforc' divided this little work into several 
sections, in which tlie various hranehes' of the art will he sne- 
cessively tnated of. We ha\e eircnnislantially di^'tjussed the 
fdlloyiini;- ])artieidars : 

1. The cpialilyl oV the pijjrmenls, their eoinpo'-ition, their 
jr^'paration, and lastly, all the chemical opfirations which are 
necessary jii'eAions to the paintinii;; — ‘2. means used in 

laying on the colours; the \ai'.''Us n* thuds emj)lo\ed t‘oiMhi^ 
])iirpose, and ev(‘rything wliieh has retcrenci' to the proper tirt 
of glass-] lain tiiiu: ; — d. The manner in whieli the Aitrilialde 
colours are hurnt in ; — tind 1. That part of the glazii'r’s art 
that is concerned in the jintting together ]>aint(“d windows in 
churches. Finally, we ha^e gi\en an account oi' the ^arious 
mixturesvr.^*a which (he glass is (ohmred c// ufawr. 

Gla^s-jiainting, as it is piactised at thi‘ present (la\, has 
scarcely anything in ctnmnon with (h;it of the aneii'iils, as I’ar 
as regards the colours. M j»en thi'- ait, wlsicli iiad been 
entirt*ly neglected for a whole century, was ri‘s('ued from ob- 
livion, the injpro\(‘ments in the maniifactun' of glass had so 
materially changed the (jnalit^ of this suli^taiiec, that ]lv‘ 
am'ient methods em|ilo\('d in (he paiiuing W(^>r(' no longer 
Jipjilicahle. Towards (he middle of (h(‘ cighteiailh century, 
gla.ss w'as still composed almost e\clusi\id\ ot'tlmt and potash 
or .soda. This simjde silicate was delicicnt in fusihiht} , and 
preserved an extraordinaiy tenacity e\en at the h^L'he^t tem- 
perature; it was ditlicult to purity, occasioned an enormous 
exjieiise in fuel, and was not cajiahle of being worked well. In 
the year 17(i(h Hose dkAntic tried {^mixture of lime in (he 
form of carl)onat(‘ ofliim*, xvhich Kunclad hud before projiosed. 
A striking im])ro\cment in gla.ss was thus ohttuned. Inai 
comhined with silica and xvith soda or potash, it. forms a 
hisilicate, xvhich is much more fusible than the simjile silicate.s. 
The })poportion.s of these substances were, howu'ver, for a long 
time ‘badly determined, and it was not till lately that the 
makers were enabled to imjiart that fusibility to glass which 
renders it so ea^y to xvork and so elieap to manufacture. 

It^,^ obxious that the pigments of the ancients, wdiich were 
prepared for a hard kind of glass, could not haxe fusibility 
ehough for tlie glass xvhich is now manufactured. Other 
ingredients had to be sought for. But if the ancient methods 
of painting were no longer in accordance with the quality of 
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the glasr^ still less were we acquainted with them. Moreover, 
the kiiow’leclge of enamel colours for metals, as well as for 
larious kiiufs of earthe«j>we, afiorded casdy applicable jjiiii- 
eiples, aeconliii^ lo which a series of proJ)erly fusible colours 
could be composed. 'I'lie vast conquests of chemistry ^\itllin 
' the last fMiy yeai , promised hcsidcs, Uy thi.-, manufacture, 
a very certain sue(‘L"'>. Mocjcni gbiss-pai’.^ing is thus al^nic^d 
entirely o( i:U(‘ oriuii : and, with the exoptjon of the proeess 
of l)urului::**in, b^is v'’.pcneue(Ml mtiditieadous iii e\ery [lar- 
tieular in a M‘r\ 4'i>!'.trkable m. inner. If ne bi->ie\e the testi- 
mony of the authors - ^ar bae** as the period at nbieb Le\ieil 
^^Vlfle, the glass-jiaiulers at lliat tiiiu' burnt iii tlieir eolours iu 
iron boxes, m \ibieh tlie ub’.ss Axas arranueiUiii layers XAitb 
ealeiued and puhenzed lime stiewed l>el\>ecu the strata of 
gla^s. Ihil towards the }ear IToS, au Ibiglish artist made 
Ivuowu a new melbod of burning in, wbieli he employed him- 
self, and \\bi( h, with some tiillmu: modiliealious, ’'.“'s remained 
in use since that liim'. We shall (le'iribe this miuliod more 
partieulaily in its ]>roper place. The superiority of this new 
nu'thod of burning in tin* colour oxer the ancient method, and 
espeeiallx oxer that of Lexieil, is iueontestable. Accoriiing to 
(he method of the latter, llu* melted jiigments xxere placed in 
eimtaet with powdeiial lime: a jmrtion of this powdiu’ adhered 
to* the colours, and injured the transpareiiey. llThis wa>,iiot 
alwaxs the eas(‘, :-he Veason was, (hat the jiigments, o,, eccoimt 
of (heir slight fusihilitx, meiely adhered to (he surfaeo of (he 
glass, ayd then again its traiisparenc) was inipairial. The 
jiaiiited xxUulows of the I^exieil f.imily furnish a ]>roi)f of this, 
and ill paitienlar that in the chapel at Versailles, the blues §f 
wliudi are so ohseitred that thex appear black ; and among 
others, I’ierre liexieil himself, in his woik, admits the fact. 

A\’hat we haxe saiil about the jiroecss of burning in, as far 
hack as the time of Lexieil, is fdiniiled upon the testimony of 
the writers xvk > have leit us some verx in(( resting notices of 
the slate of glass-jiainling at that period. To these, among 
'others, belong Kunekel, Jlaiulicijuer de lUaneouit, Levieil, ^e- 
We have not, however, reeeixed their ojiinions ujuin this matter 
without due lelleeliou. For how could it he suj»])Osed, that in 
the sixteenth ceuturvj when both glass-painting and enamel- 
painting were so generally honoured ami enllivated, it should 
never have oeenrred to any of the artists, who w ere frci^Aently 
skilled in both arts, to subject the jirocess of biiruinginto thqse 
conditions which are indisjumsnhle iu enamelliug, — namely, 
a contrivance for heating the plales of glass, isolated and 
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entirely removed from contact witli any (ttlier body which can 
adhere to tlie colours when in a state of fii.sion, ^oil iheir sur- 
face, and de})nvc them of their traasjiaireney ? 'J^iis fact may 
easily })e explaineiF nith regard to the former eeutiiries, in 
wliich the Gothii; styl(‘ only was enlthated in jilass-painting. 
llecause, as tliis kind of painlinc’ is liiiiit(‘(I to a n^*rc outline 
U})on a i,:;round of <^lass, eolouiial on 711 ns, so, little depended 
noon the smoothi*e>»3 and l)Milianey of the eoloin.s ijhich weri' 
optdied ill the paintiiiir ; on the (‘oiilrar\, it^eonijiJcle opacity 
was indispan^ihle. iJut in the ae:<‘ of a lV.aierier or a Jeafl 
(^ousin, when the use of pi^nmits tiok jK-'mtiiej: almost, entirely 
super^eded that of coloured ;i-lass, u is haidl} to lie suppffised 
that th(' »::las‘'7>paniter-> were unaeipuunte'i with a method of 
huriiiiiu:: in, similar to that A\hieh is now employed. And this 
is the less credible, iiiaMiiuch us the works of this jioriod 
prove tliat pigments could be ]>repared of great clearness, free 
from all -hti'iiurity, and just as good as the cMiamel-painters 
could ]HO(luce. It may widl he supjiosed tiial tin* traditions 
of the Lc^ieil lainily have not intormed us what the process 
was before their lime. The progenitor of ihat family li\ed 
somctt hert' about the end of the se\enteenth eeiitury. (Jlass- 
jiaiutiiig, which was gi'adually ilechiiiug, was at that time only 
cultivated by a few aitists. The Ibuaigi lers, and those of 
their school, had carried all the s(‘ciets of their i»,il with them 
into the grave; and this was the I'aM- at that time with all 
wlio practised an artAvhich was eu\el(tj)ed in m\stery. i'hen 
the very writers who furnished the juddie with intin’iiiation 
upon the art^, alwajs reserv'd that which was mos( useful for 
fiieinselves. Cassius <lid so, according to hi-> own ('oidession, 
and Levieil made it a subject of comjilaiiit against Ivimekel 
andTaunai. l^elbre (hullaume Lmiei,!, but one artist, Jacipics 
de Paroi, had written about glass-paiutiug, and from thi* 
common source several author.s who followial him, as well as 
the painters who in the most modern tiiui's detwh d themselves 
to glass-jiaintmg, seem to ha\e drawn, 'j'o the former belong 
F«lihien, Floreiit le Comte, and Ilaudieipier di* Jllancourt ; 
and tft the latter the Levieils and the brothers llei-ollet. This 
i.s proved by their ieeci[)ts, which they have transmitted to us, 
which are for the most part like one anotlu r, and are many of 
them completely identical. 

It 'in ay be easily supposed tliat the Levieil family were un- 
acquainted with tlie method of their ancestors, who kept it a 
secret, when it is certain tliat Pierre Leviinl himself, in spite of 
his profound erudition, was ignorant of what was anterior to 
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his time,* although had been made known. Fifteen years 
after tlie apyearance of the English work alr('ady nK‘ntion(*(], 
and actually at the time whf*n he w!ls writing, he still continued 
to adheiH' to lli(‘ inanifc'tJ} antiquated tracfitions of Ins family. 
Howc\er it may he in other n'spects, we ln.\e certainly, in the 
^present st.afe ot our knowledge, no reaso)i to cu\y the ancieii^ 
glass-j)amtcr> in regard to theA* methods of operation. C(Aisc- 
quently, y(vl^a\e nothing to hope for from ])rci#' iid(‘d di>coveriC'^ 
of the secrets of i|ie ancient artists, uhicli wciv at limes t^o 
pompously amiouTi. d, hccause, as we ha\c hefore stated, th(' 
impnneineuts yliieh t(iv)l4 plaee^iu (he art^ in eonsequeneo ot 
the progress of seiemr, luue ]ilaeed ns in an entirely new situ- 
ation, wiiieh makes the metlmds ofoporalitm thafwere in vogue 
at a ])ei'iod tar distaiit from tlu‘ pie-iait lime aiqu-ar nttiily 
useless. 


cnArTEii I. 

01 Tin. (U’\M1U \NL» COMl'Obl’IlUN OK I 111: noMi:N'is. 

lh(' pigments n('ees>ar\ tor painting on glass are understood 
vdntieil or \itr*!tial)le snhstama's of \arions colours, which are 
a}»p,hed to tile surface of the glass, and li\ed In l)eing ^Aposetl 
t(^a temjterattire ultieli brings them into a state of fusion. 

^ Sev«raUjiialilies sire indispt'nsahle to (he ]>ij. Ji-'aits: 1. fnsi- 
hility at a l!;iven temperature; — '2. the jtont'i of adhering 
firndy to the glass and completely uniting with it; — ih a 
jteeuliar transpareitey, or an opacity; — 1. a glassy appearance 
after fusion; — .n a siithtH-nt haniness to resist entirely the 
friction of solid bodies: — ti. iiisoluhilitv in water; — /. the 
l)v.mg tinehanged by the maioii of the air, moisUire, and tlic 
gases, w'hich an‘"ordinaril} ditViisi'd through the atmosphere ; — 
la^itly, 8. an I'xpansihility eiptal to that of the ]>iecc& of glass 
that are to be painted with them. 

The fusibility of the j>igments must alwans he greater tlian 
that of the glass. As the latter becomes soft at a red lieat of 
some intensity, it is necessary that the ]»igment should he in a 
state of fusion and become fixed to the glass hefore it repjciies 
the temjierature at whieli it would he sjioilt by bending, from 
being at the point of fusion. 

The pigments are almost always more or less transparent, 
and only a few must be opaque, in contradistinction to the 
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other enaincl-pamtiii‘i:.s, which convoy th the eye liiorcly re- 
floclod rays of li«:ht, a ])aintin»; on p;lass receives *its colour 
from transinitled ra\s. W'o oan^iiiPiderstand, tnoroforo, (hat 
trans})aronoy is a quality \oi‘v freijuontly nocessarv to the pig- 
iiKMifs. I( IS not al\va\s hulispensahie (hat (hi> lrans[)areuey 
-5>liould he ])ort'oet and jio^sess the clearness of gli^ss ; on the' 
contrary, it is olten an advjinta*e when (he ohjeets which are 
hehind the win^.ow cannot he jlistingnished. hall’-trans- 
IHircncy is iisnall\ siitheient, ])ro\ided lliat/t admits of a rich 
and niagnifieenl colouiin”; Imt iheie aiv-fa^es in which (^c 
painting laapiires jK‘rlec(l\ o|/fapi<‘ j>«^men(s. 

Tin- hardness ol'the ))iaments \aries accordinii (o tlieii 'com- 
position. TlTe\ must always j)0''sess -i dcnree of hardness 
sullicieiit to enable them tt) lesist ea>il\ tlu' iiiction of hard 
hodit's ; hut since th(‘ causes which opeiare meehimicall\ upon 
])aiii((‘d windows, (o the destruetion ol’ the j)igments that lie 
on the -t: 5 }Mace of (he glass, m-e e\eeedmgl\ rare, tlu' {irtist 
neeil not always exclude (hose pigments that are (*vcn of 
moderate hardness. 

Tli(' resistance of the pigme.ds to the elumiieal action of 
bodf(‘s must he such that the\ cannot la' alfected hy any of 
vhosc agents to the iiilluenet' of wliK'h thev are ordinarily ex- 
posed, p (/, (he action of tin* air, water, sulplnnetted h\ diogi'p,*^^ 
a'nd other gases dilfused m the .‘Kmosphere hut it matti'rs 
l.ittle whether the lugments are cajiahle of being ai-ted ujam by 
b(alies with which tliev onl\ aecidenlulh eonu' in t'ontact, f>r 
not. I 

The uncli'uigeai)lencss of tlu* pigments is as t onditional a.s 
that of the glass, and is usuall\ m pro])ortion to tlieir hard- 
ness. 

J'\pansibili(\ i.s oiu* of the prin/ipnl (jnalitles of which (lie 
pigments must jiossess a precise and accurate amount. In tlic 
frequent changes of temperature which tin* jiamted jdatcs of 
glass undergo, during ami after (he hui ningrthe expansibility 
ot tin* pigment must be in exai t proportion to that of the glass. 
'Were it otherwise, the expansion and contraction taking place 
irregularly in both bodies, woukl jiroduee movements in the 
glass in ojiposite directions, which must occasion nuTneronr 
fractures. These are in fact the accidents ]jroduced by f)ig- 
ingiifs whose expansibility is ill suited to the glass. Pigments 
of fhis kind crack and sjilit, and soon peel off the surface of 
' Uie glass in the form of scales, Avhilc the glass itself, which on 
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account oilits tliickncSs posscsi^cs lirnincss and a greater power 
of resistance, .remains uninjured. 

The ])iginents are eofnposed : — 1. of cplom-iji^r materials, 
which in most ea^es helung to tlie class of metallic oxides; 
2. of fluxes or Achielesibr colour, whieli are 'siM’cous or vitri- 
‘fiable comj)(1im(ls, through the medium of vlneh tljc colouring 
matter is fixed upon the gla9s. Tl.ese fluxes are genei'allv 
silicic, horat'i-x or borosilicie salts, in ^^hieh ti^e acids are coni’ 
hmed with the ha^a^ m certain ]U’oportions, and vlm.^e state ut 
neutralization xaid' a(‘eordiug to tbe several indications of 
which we sliall all erw aids dune Oeeasion to speak, 

In’^order to colour tbe jdgmenis, tbe colour mIucIi a .sub- 
stance in its nncombiiicd stale .‘dloids is sometinies eniploved, 
sometimes that alforded b\ its eombiiialion with another "sub- 
stance wbieh usually forms a part of tbe Ilux. In either ea‘«e 
tlu‘ colouring matter is alwavs mixed with the nio'meuts. 
This obscr\ation admits of a \ery nice distinct nVVbet ween 
(belli, so that A\e lune dhided (hem into two classes. 

'fhe tirst class comprehends tbo-e pigm(‘n^^ in which the 
colouiing matter is unciiinbincd with tbe flux, and is in a state 
of simple inixtuic, as, c. </., in tbe case ot oil-painting the 
colour is mixed with the oil. We shall call tlumi 
f'oloHred hjf . 

1 be second t la 'S cwuijndicnds tlu'se whose colouring’ matter 
is in coinbination with tbe Ilux, lias beconu' a constituent part 
of.it, ami forms with it an entiic Aiiiificd nuns, possessing all 
(he projietiics ol‘ glass itself. \Vc shall c-.\U tiiein piyilmis 
coloured hij c(nnl)hiufiou. 

Tlii.s clas.sification of the })igmen(s has not been iintmted 
merely for the purposi- of .s\ siematical arrangement, but is 
p'ounded rather iijion pnretieal considerations oftlu' greatest 
importance. 

The composition of the fluxes is not arbitrary. Inde- 
pendently of the peculiar qualities which they must possess in 
order to be really unchangeable, it is also necess:u v, since (hey 
are the medium through which the union bet ween* tbe vitreous 
and the colouring matter is (‘Ifectcd, that they should be 
adapted to the nature of the former, to insure tludr adhesion 
to it for a long period, and that (hev shoidtl also accord with 
tlie qualities of the colouring materials which they ha.*e' to 
unite with the glass. The necessity there is for tlie fluxes 
being accommodated to all the requirements of the colouring 
materials, is the principal reason why /i much larger quantity 
of this vehicle must be employed, as we shall show hereafter. 



16 ^SSAY ON THE ART Cv 

We shall first consider the composition of (ne flines in the 
several relations tliey bear to the colouring matter. 

In the pigments of the first cla^ it is necessary that the Ilux 
he of sncli a quality that it will prcser\e the colouring matter 
in the isolated state upon which the ol)tainiiig the requisite 
/■olour depends, and tliat it contain nothing thet^'can eifect A 
chdiigc in the properties of the'teolouriiig matter. In the fused 
Colours of th(‘ seVond class, on the contrary, it i^.idisj)ensal)le 
^idiat the tiuv t^hould exhibit a powerful act/ upon the colour- 
ing matter, liy wlucii action the condiimitiV)!! fiom wliich tlic 
colour is to be olitaincd is ctfiVU'd. We sliall now make a few» 
observations^ from which w(‘ shail de(hic(' tin* princij)lcs 'of the 
composition of the thixes, considered in tliat jioint of \icw'in 
which we cxhiliited them alxnc. 

The fixed acids comliinc wilh bases in all pidpoi tions ; hut 
each of these combinations has a certain ])omt of saturation at 
which, in a liquid state, it possesses just as little atlinity 
for a greater quantity of base as for a greati'r rpiantit} of aciil. 
Tiiis neutral state takes place in the most easily fusible eondii- 
uation, and the reason is as follows*. 

If among the combination', of a fixed acid with a base bnt 
little or not at all fn''ible, that be chosen which jiossessixs the 
greatest fusllnlity, and an attempt b(' made to unite with it 
sueecss’iiely fresh (piantities of base, it wdl h" ohsi'rved that 
the tempenitiire mnsi be raised in projiortion to (he increased 
amount of base brought into combination. 'J’liis, for example, 
is the ease with the siln-aies oi‘ lime, iion, cobalt, eopjier, M'o. 
If, ou the contrary, wc wish to add successively Vo the eomhi- 
iiation of a tixed intusible acid with a !»ase iri''-h (piantities of 
acid, it is a well-known liiet that the temperature must like- 
wise be raised in pro])ortion to tlic'ipiautity of acid whic'h lias 
entered into comhinatiou. Tlierefore it may be asx'ited that 
in tlie combinations which (insist of a fixed acid and a base, 
bcgimiiug at the most fusible combiuatiou, all 'iiici ease of base 
or acid requires a proportiouale iueiTase of temjieiaturc, pro- 
‘ vided that tin* sub'.tance which is to be added is not very easily 
fusible, and its (•ombiuatioii iu comscipieiice independent of the 
tern jierat lire. 

'J’hc priiicijde wdiieh we have just estahlislu'd is certainly 
siddeet to modifications, soin('tinie.s iu favour of the bases, 
sometimes iu favour of the acids, according as tlicy arc more or 
less fusible. Iu the silicates of lead the same d(‘gree of tem- 
perature is not necessary for the combination of a quantity of 
base, as is requisite for the combination of a larger quantity of 
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Bcid, l)ecayse the readj fusibility of the former makes it^ com- 
hinatioii with the silica independent of the temperature. But 
we hare in the l)orates ofirdn, cobalt, and copper, an example 
of the contrary, and here the rule is modified in favour of the 
bases, because the fusibility of hor.-icic acid r^mders an increase 
an the tempi ‘.’at lire unnecessarv. But exceptions like these are 
not to he found in the eoinhinaU'ons we hav" jnsi been speaking 
of, if, in tlunnlnee of the fiisihh* I'leme t, tuijnfusihle one he 
substituted in the ,}uixtmr. This is tlie ease, for instance, 
when oxide of iron-'is added to silicate of lead, or silicic acid to 
borate ot' lead. v 

From what has been ju’emisi^d, we infer that when we begin 
at the neutral static the tiMuperaturi' which is rei^iAisite to unite 
an oxide with a flux alfords a rule for deferminiiig the disposi- 
tion of this Ilux (o heeimie still more saturated. The more 
it is saturated, the greater dillieulty it has in comhiiiiiig with 
a larger quantity of base, ]>roiided that the latter is fusible. 
The proportions of the base which ha’.i' to be brought into 
eomhinatiou depend iquin the temperature; the aiuoiuit of 
base is deteniiiiicd according to a giviii temjierature, the 
above-menrioiied eases of ea'^y fu.sihilit\ excepted. If, tliere- 
fore, we were to add a fresh quantity of base under the same 
eoqditious, it would not enti'r into eheiiiieal eomhinatiou. This 
eii’euhistanee lu\s now lieeii taken advaiitaire of in the coujjioSl- 
tiuu of till' iKives of the jugineuts ol'the lirst class, 

AVlien the temperature at which the pigments jiass into the 
liquid statUi is deieriuined, the ju’ojier ])oiut of saturation for 
them is at the same time that which is prepm for the dux, 
because we are as.sured that lh(‘ eoiouiing mutter which has to 
’he comhiiied with it will remain uninjured. If. then, we take 
the melting point of (he pigments ;il a cherr\-red heat, expe- 
rience teaelies us (hat the triple silicic and the double sub- 
boraeie salts of lead, soda, and jmtash, which are then com- 
pletely fused, e .1 he saturated no further. If, therefore, w'e 
wish to colour a })ig’uieiit with an oxide which shall only remain 
with its tlux in the state of nuThanical niixtiire, we mmstjuld- 
to the latter the triple silicic and the double suh-horacic sr.-lis, 
of whieli we have just been speaking. 

But if we wish to ohhiiu a colour by means of an oxide 
which is to enter into chemical conihination with the Hux, l^he 
degree of saturation at wliich this combination is clfectoil is 
fixed with as little precision as that of the temperature. If in . 
this case it is judicious to employ a Ie.ss saturated fl,ux, this 
may only be done within the limits in which the pigment pro- 
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serves its iiulispensal»lo physical properties. As thf tein])era* 
ture lends its aid, the coHibiiiation of the oxide is always 
obtained. Hence it follows, that< Ik wcver the composition of 
the lliixes of tlie purmcnts of the first class is subject to certain 
strict conditions, this is not the case »vith tlie pij:;inents of tlie 
second class. But c\en in these, as \vc shall s(h/;i see, dircc- 
liojis of great importance must 'oc given. 

In tlie coin])osition of tlii\i-s for pigments of i.b^ first class 
• ve lia*\e taken a moilorate kmI heat as tin* ,001111 of saturation, 
for the following ri'a^nns : lir^t, fiie alass^l,llieh is painted is 
cajiable of bearing onl\ a slight d-ixr c of heat, and the standard 
is its point of fusion, conNe(|i\ nth tin* temiieratiin’ mn.U not 
be raised to (liis limit. Beside-^, tlu' degree of .stitiiralion which 
we haw recommended is at the same time that at which the 
ilnv aceommodat(‘s iisell’hesj to tlie ('\p.‘insihihf \ of the glass, 
without 0111 h( ing then by ohligecl to sacritiee the other 
desirahl^";niaiiti('s of the piirmcnts. 

The saturation of the lln\, and the l-'injiei’atnre which it 
has to inuhrgo, ai\‘, howe\er, not tlie only things which must 
be altemhd to in the composition of the jiigmeiits. 'I'liere are 
otlu r second, ir\ condiiioiis, which are likewise of inijiortauce, 
parth to piawent the comhination of tin* o\ide' with the j'ig- 
iiients of tlie tirst class, jiai'lly to t'aunir tlu'ir eomliination 
\<itli those of the second ela^s. 'I’lie exact degrci' of heat is 
not always easily ohtaineil ; and if it ^lioirhl ha[)peii to h(‘ e,\- 
eeeded in the jiigmi'iits of the fii^t ela^^, the lliiv iiinmaiiately 
regain" its power o\er the ee.lourmg oxide. 'I’heehvnge in tins 
snhstanee is in jirojairtion to the ([iiantity of l!nx. Hence 
w'e have a reason for preseriljiiig as little tlux as possible in 
piginetils of (his kind. 

All opposite principle directs iis ,f.o iki' as miieh fiiix as pos- 
sible 111 the jiigments oi’the second class, liesides, it is know 11 
that a great(‘r saturation of the oxidi' is still more finonrahh' 
to its eomhinalion. In order that the pigir.vnls of the first 
class may not la* exjiosed to injnrions alleriiafions of ti'inpera- 
‘tiire. the fluxes are not fused together with the oxides before 
they are reijuired ; while, on the other hand, no use is made 
ot the pigments of the second class until a previous fusion has 
shown a jierfeet comhination of the Cvdonring matter. 

M'e haw already observed that the saturation of the trijde 
siliiacand double suh-boracic suits has been selected because it 
' fulfils the reipiiremcuts of the colouring matter and of the glass, 
w'ithoLu endangering the intrinsic (pialitics of the pigment. In 
fact, we 'are strictly obviged to coiifiu-2 ourselves to these limits 
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if we wisl^ to avoid tlA* unpleasant results t^at have l)eeti men- 
tioned al)(?vt\ 

Wlu'ii a salt of silicie and a metallic^ ox'de is combined 
with a silicic sail, liavin^: an alkaline base, bv iba ai^cncy of 
lieat, flic one i^ dissohed Jii the other. Doe.s ^liis result from 
an act of cc ibination, or from simple mixture,' The learned 
observatioiis of Duiiias upon 4he fortuitous e.-ysfallizatioj* eff 
{^lass have ,'"-o\e(l that tlie dilh'rfnt kmdf of class are eon^ 
posed of (('il.ifn detimfc' siluaites, and we ha\e reason to believe 
rtiat they ar(' in a Vati' of ccnulmialion with one .‘fliotlier. But 
even indi'[)eiidcntl\ of f^e (pieiily of these silicates, tlieir 
\ario«s states of saturation prod nee nuineroiii inodifieations 
in the jn'OjK'i’ties of the^e eoinpositioiis. The n^)^l important 
iiu't, liowever, whieli has been notice*!, is tlie follow in*:; : Mr. 
f’araday hu'^ ohseiaed, lliat if ('nl\ a slight addition he made to 
the (|imntit\ of oxide ot lend which the eommoii dint glass 
contains, thl^ ulas<, wliieh Ixdore was (jiiite ])i5 ' ^ against 
moisture, tlieii aeipiires the ]iro|)ertY of a liycroflieter in a 
remarkalile ih'gree. and in damp air soon loses its transparenev. 
Several others h;ne ascertaine*! the truth of this fact from their 
own I'xperimcnts. Flint gl:iss a silieie eo’.npouiid, of w4nch 
the acids contain eight ol‘ o\\gen to (me of base. \\’li(‘iRwer 
glass in geiK'rnl contain'' a gre.iter (pianuty of base, it i' inueh 
mo?e easily aflj'Cted by water. This maN he <aid of^\indow- 
glass, lookhig-irlas-e ‘ v\;(‘ , espeeially when they ha\(‘ oc 'ii 
jadislied. All t]u's(‘ eoinhinatinns ueld an alkahiu* silicate', 
wAieh is s^)hihle in boiling water, and an in^((^ hie 'iheie earth 
IS ]ir(‘ei|)itali‘d, 'ldii> takes place at the various di'grees of 
saturation which lie hidween tlu‘ oi'tosilie.Ui' and the hisiheate. 
But it is a ^erv reniarkalili* fact, and one whieli has been 
(‘speciallv ohseiwed with |■(^Lrard to tliose glasM's wliieh rontain 
lead, that it' llint glass, containing a sohthle ahvali, he nahiced 
to a bidlieate in siu-h a wa\ as to l)e eoinhined with a greater 
(jiiaiitity of lei h thi" llint glass when jiuheiized gives up 
almost all* its alkaline silicate in cold water, and that, too, 
alhuisf iininediati'l\ . , . . 

Ihmee it is that the eomhinatioii of a silicic salt of lead with 
an alkaliiu' silieute, which is \ery easil\ (h‘eonipose(.l in mass, 
in jiroportioii as we de.se4*nd from the oetnsdieate, possrss('s no 
stability at all wlum we reach tlie hisiheate; for then thelaUer 
bas become soluhh' in cold wati*r, and is immediately dissiflved 
in it. It is, however, pndiahle that tliis is not the case with, 
all bisilicic compounds ; fm- basic silicates are eombiiL^d with 
cue another in those kiiids of glass wliieh contain lead, wliilst 
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in botlle-glass, for^exam})le, silicates of any kiiurare combined 
witli basic silicates, and combinations like these have more 
stability. But our business her-» is only with the silicates 
which contain Icatl ; for the piguicnts that are usually em- 
ployed almost alua}s contain lead. The reason of this is, that 
the silicic salts of lead are extremely useful in n odifying the 
'exjtxausihility of the j)iirm(‘nls. ' By inereasinp; or dinhnisliing 
^lu' (jiiantit) of^)\kle of lead, ne almost nlna\s sueeeed in im- 
parting a <legre(' of* expansibility to the pie;mento'’ef{ual to that 
of the glass' The same rcMilt cannot h.ii’ol)tained fiom .m 
alkaline silieati*. This slum's iis On- r(‘ason why potash is 
nvoidi'd in the composition of tin jhu'niems. The mr "ssary 
fusibility ami e\]»ansdnlity reipiire that the tlu\es should he 
brought into that state ot’ satuiatimi in whi(‘h they havi* \ery 
little stahility, and aie 'lery liable to decomposition. At a high 
temperature the potash is ileeomposc'd, and e\aporates; uheif 
cold, thp ’.Vgments are easily afli'eted hy moisture. This dis- 
agreeable *eirenmstanee ir. a\oided hy substituting for the 
])otash borate oi‘ soda : the latter is niiu'h more fiisilile than 
the silicate of potash, and eonseipiently enahle.s us to obtain a 
j)ro»per fusibility without lowering too miieh the degree of 
saturation. And so less eolonnng, less liability to change, 
and greater hardtu'ss, are siiniiltaneonsly obtained. 

'Idle whole matter may he shortly snniiiied itp tlms ; 

1. Ill the |hgm<‘nts eolmiied liy inixnina thosi- ^^dieates only 
'may lie used wliose acid*' contain at most three timt's as mueh 
oxygen as the ha>es. 

‘J. In the pigments eolomed hy eomhinalion a greater (jnan- 
1 tity of oxygen in the acids can onh hi' of advantage when all 
other eoiiditioii.s ha\e la im eomj)lied with. 

-d. No jiigment containing had is to he ]ir(‘}»ared which con- 
tains the silicate ol’ an alkali in a st.ite of saturation beyond 
that of till' trisilieate ; that is to say, wliieh contains a smaller 
portion of acid, or a greater (piantity of base.. , 

•J. Jii eviny ease, the indisjiensalile eomhtions of fusibility, 
'hardness, and e\]>aijsihility mnsi he satisfied. 

fii (he composition of fliives, silicic and boraeie salts of 
various metals are usually combined, lieeanse the salts formed 
by these combinations posse.s.s greater fusibility, and lieoause 
among the .simple silicates and Ixmites, which might, perhaps, 
be suifieiently fusible, they xvould not have the requisite wliile- 
• ness if they were employed alone. For inslanee, the silicic 
and Ixiyaeie salts, whieli contain a great quantity of base, 
would possess sufHciciit fusibility, but they have a yelloxv 
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colour, wlych is niori distinct in proportiAi as they ar6 satu- 
rated. It ns ^therefore necessary to combine them witli a cer- 
tain quantity of alkaline or borates, ^in order to render 

this eolonr less coiispienons. 

It would be belter if ^he silicic or boracir salts wliich are 
#nsed in the )i»zment‘' were all insoluble, like tliose of lime, alnrni- 
‘ mini, lead, \e. lUit the neeessi^ for olitai dnc; a irreat degree of 
filsibility rcjniires the use of alkaline silicates and borates^ 
wliicli, Mithin%ertain limits obtain a sidlieient stability froi^ 
tfi( nr combination.'*^ 

From the princijiles wl-icli }ni#T been laid down above, it 
niigbt»scein lliat two kinds of fluxes are sullicient for the two 
?la'*ses of jugimnit^. 'Fins woidd certainly be* the case if 
nothing more than tlie pnijier colour were attended to in the 
preparation of tin' pigments. But tliese pigments, which are 
made on jnirjiose to lie laid on the glass, must po'JX'ss the 
same e.xpansibilify as the latter. Xow the j)h\siear rj^jierties 
of the jiiginents arc moditied in a remarkable dcglre by the 
various substances emphned in colouring, eolleclivelv and 
separately, in dilferent ways. (Consequently, it is only bv 
changing tin' nature of the tln\ that we are capable of iin|*rt- 
ing the requisite expansibility to the pigments. Hence, also, 
arises the neci'ssity for the existence of a great v ricty among 
the fluxes. WJuu we eorne to treat of the pigments pa’^tV 
cnlariy, we Aball also speeily the fluxes projier for each. Me 
shall, howcK'r, mention a few here, which may be adduced as 
aji Ml nst ration of the rules we hate laid down. 


I'M XL?. Foil I'ICMLNTn OF lUl. FIIIST (LASS. 



.No. 1. 

No. 2 . 

No. 3. 

Silica 

. . 1 j.t. 

3 pts. 

2 pts. 

Oxide of load .... 

. . .'j ,, 

S „ 

d „ 

Calcined ljurax . . 

... u 

1 M 

1 M 


llaudicqiier d ’ Blaneoiirt, who has descrilied the prepara- 
tion of tbe*flux No. 1 , in bis . /;•/ (/e la Vcrrericy calls it rocailhi 
and it w'as formerly used as a glaze for common ])ottcry-wai'e. 
This flux, liowever, whose stale of saturation is admirjiJbly 
adapted to the preparation of jiiginents of tlie first class, can- 
not be advantageously cnfcjiloycd in every case. It frequently 
happens that a colouring o.xide, when mixed with it, contri- 
butes to its decomposition, since it favours the separatiofl of 
its elements. The pigment then undergoes a change on expo- 
sure to the air, the surface loses its brightness, and crumbles 
to powder. We are, however, imable t# specify the imture of 


I 
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the ahtioii of the colouring substance^ Perhaps ^t is onlj 
mechanical, and proceeds from the great distribution of parts, 
and from the porosity itself, whifh ,u powder i« the state of 
simple mixture imparts to the pigment; perhaps, too, tlie 
oxide of lead has less affinity for I lit silica than the new sub- 
stance which tries to supjilant the <irst. o 

' ^I'he rocaille tlux is, afte r alb' only employed with advantage 
jn the pigments of tlie first class wlicn they liave^i.)re\ ioiisly lo 
lie melted. The more intimate mi“‘nre of tlh Hux with the 
colouring n/aftcr then im])arts a great cr.ilcnsity to the pig- 
ment, wliicli defends it again .t the .5»<‘tion of the air. We j)re- 
fer this ex])lanatiun. M’hcn the pigment does not require to 
be melted first, it is advisable to suhsiilute \o. 2 or No. if 
for No. 1 ; for the\ are only a Jiioditieatiun of the latter, and 
possess greater stability. 


^LUXKS I'Ok I'K.MKN'IS OF Till' M.CUN'D Cl, \SS. 



No. 1. 

N.. 2. 

No. 3, 

No. ■) 

Silica . . . . 

. . .'i pts 

1 pt. 

3 pt^. 

3 pt.' 

Minium 

s ,, 

H „ 

0 „ 

0 T. 

Borax . . 

• •’* M 

2 

•' J' 


Saltpetre . . 

. . 0 „ 

n 

1 



Every pigment might he prejiared according to the above 
directions, if nothing Imt the good quality of these vitreous 
tom])OiiiH]s were liad in view. But those jijgments chiclly 
that are to be produced by combination are so changed in 
regard to their expansibility by certain oxides, e. //, those of 
copper and niangaii(*.''e, that, in order lo destroy the etfeei of 
the latter, it is nect'ssary to reduce the iluxes uo a slate of 
saturation, wliich cannot he done by tin* use of alkaline sili- 
cates, for they must be eiiqiloyed in su{*h small quantities that 
they may be envelojied, as it wen*, liy the other silicates, and 
thus jirotected from the action of the uater. 

Ill tills case the linxes are Aery nincli sulnratcd and less 
fitted to dissolve the oxides. But (‘\en then, ’Methods may be 
employed lo facilitale tlieir combinalious, wJiich we shall de- 
fecrihe when we come to speak of the pigments in parlieular. 

OF THE PREPARATION OF THE PIOMENTS IN OKNKRAL. 

Tlie preparation of the pigments, whieh embraces a number 
of- particulars with regard to each, may, liowei er, be reduced 
to two general methods of operation, according as they are 
coloured by mixture or by combination. 

In the first case, as we have already said, a flux in which 
the bas^ preponderate is chosen ; and with this object in view, 
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care, is tak^n, at the sAme time, mat me oorourmg oxid^ shall 
remain as f^hoj't a time as possible in contaet with the liquefied 
flux : for this pui‘j)Ose th(^^ only mixed ^ogclher by means 
of the runner upon the mill-slone,''' and tlie mixture is not 
heated until it is ready to be laid upon the glass, and exactly 
•IS iniieh ihixt'is used as is necessary to give bodv, smoothness, 
and brilliancy, afh'r the hurninj^in, to the pigment. , • 

‘In the srpoud case — 1. A jjigment jimst l)e selected 
which the acio\ predominate 0 *^ much as ])i)^sible; — 2. It ijj 
al?(» iieces.sary to them togfther in a strong hPat, in order 
to facilitate the reaction; -^.'h Tl*(‘ flux must likewise he pre- 
sent iir as large a <|uantily as possible without injuring the 
richness of the colouring;-- I. Tlic oxide rnust^be j)crfectly 
free from combination, wliicb might imj>cde its union witli 
tlie Ilux, 

These arc llic most important varieties of tlm pigments, 
with I'cgard to their comjmsition and ])rc])aration. ^V'-^ubjoin 
some further ccnihiderations concerning the pigmeii’ls collcc- 
ti\cly, that is to say, conccrnuig the means of modifying their 
properties according to circumstances. 

With respect to transparency, tlie ]ngmcnts coloured*by 
simple mixture arc rcmarkaldy dissiinilar to those whicli are 
colqtircd by chemical combination. It will be readily undcr- 
stooef, that aiuoparpie ^*olonring matter diffused through a 
ghi'^s vessel fliminishcs ‘the transparency of the latter, so that 
the enamel w'hieh is produced by it will he less per" cable to’ 
light than •another wliieh luis been coloured by a sub'tancc 
dissolved in if flux. It is also just as evident, that in the for- 
mer ease the opiupie colouring matter diminishes the transpa- 
rency of the tliix in projiorlion to the (juantity in which it is 
added to it, Thus the tiimsparene\ of the pigments is in- 
creased according as the quantity of colouring matter is dimi- 
nished. But this can only be done at the cost of the colouring, 
and in siieji ei». mnstanees, where intensity of colour is not 
reqiiii’cd, it will be better cAcn to iuqiair its stability; for the 
more flux there is, the greater the action known to take plae«* 
upon the eolonring metallic oxides. With reganl to the pig- 
ments of till* second class, their (ranspnreney can only be 
diminished by the mixtint of suhstanees w'liich impart opacity 
to them. 

The hardness of the pigments under circumstances in oflier 
respects the same, increases in jiroportion to the quant^ity of - 

* Described under the head ‘ MiJJ for gi Ading the pigments. 
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tlie silica. This is just the ease witli ro^ard to thcii^ resistance 
to the action of clicniical agents. Conscqucntlv the opposite 
effect is prodnce(l as soon as tly; Jpasc is made to predomi- 
nate. 

We now come to their exjjarisibilit:/. It is of great import- 
ance to make tliis ))roperty of the pigments aeeprd with that, 
of*tlie glass: it may, ho\^e^er: he very easily modified in the 
»ease of the ihrqu'r. With regard to this, we bc^eve we have 
tvliserved, that m the borate, silicate, and boro,'.iiieate of lead, 
the base nsnally jirodnees the op})oslte r ffcct to that of the 
acid; but we are unable to , state \jhelher the one diminishes 
or tlie other increases the e\pan'«ibdity. It is (“iiouglufor us 
to know, tlntf if a ]iigment be<'omes full of cracks, tlie proper 
degree of e\pansil)ility may easily lie imparted to it either by 
inen'asing or diminidiing tbe (piautity af o\ide of lead. We 
would ncommend here the former method as the projier one 
in almor- ?i^ll cases. 


FUSION OI I III. I LI XKS. 

Ufti'i' tlie reipnsite (piantiiies of the \arious substances that 
are to be used for a tlu\ la-oe been IcMgaled and accurately 
weighed, nothing more remains than to fuse them, d'he ]>ow- 
tler is first well rubbed and mixed in a mortal;. After c^treful 
mixture, it is put into a eoxered crucible, which is placed in 
the furnace; a gentle lusat i.s first apjilied, which is gra- 
dually increased, until the wholi‘ is brought into an undis- 
turbed state of fusion, and all bubbles ha\e eitfised to form. 
The crucible is then taken out of the furnace, and the contents 
are jioured into a vi-ssel of cold water : they are then collected 
and dried upon paper. The aelhni of the cold w'ater splits the 
mass into small fragments, which can afterwards he more 
easily levigated. Without this precaution, the flux would 
concrete into a vitreous mass, dillieidt to peberize. This is 
i xaetly the mode of operation Avhen we have to conibino a flux 
•with a colouring metallic oxide for a pigment of the second 
class, as is the case with all \itrifieations of fluxes or pig- 
ments. 

If we would have our colours bright and jiure, it is of essen- 
tial importance that the pigments should be jirepaved from 
none but the. purest substances. It is consequently necessary 
that we should be well acquainted with the properties of the 
substances to be employed. We therefore think it advisable to 
make a few preliminary remarks concerning some of them. 
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and (o giw; a full acc(fiint of them aftenvaJlls in their j^roper 
places. • * 

Silica . — Silica is prociwc'tf from flints, a^id white ones, or 
those of a heaiitifiil hlaek colour, arc selected ^or this purpose. 
The yellow flints are lcss’]mrc, and contain a great quantity of 
•ii'on. For [‘liis purpose they are heated red-hot, and then 
thrown into cold water to quentti them. If the action ofihtf 
cold water fl in cracking them in such a Tinmier as to allo\^ 
of their h(‘ing (^.sily.cjushed hy tin* fingers into a coarse sami. 
the operation is ]r|^at<‘d; they are then redueecT to powalcr, 
and rnhbed tlirongli a sill^-n sie#e. Tins powder must theti 
lie was*lied, and llie supernatant wattu' pouted off, as long as a 
tine powder eoiitinu(‘s to float on t]»e surface, wWeh ght's the 
silica a \ellow efflour. This pow(l(‘r appears to consist of im- 
jnirities, which originate partly from the furnace, ])artlv from 
the east-iron mortar which is employed in levigating tlie flint: 
they seem to hi- united with ^ery fine silica, wni-^ could 
hetter hi- spared than retained in company with these foreign 
bodies. The partieli-s of iron, being very fine, are carried olT 
by the water in which the jiowder is wa^hed, and si-parati-d 
before the process of iieating the silica (of which we sliall pre- 
senlly speak), in which (host- particlo of' iron would otherwise 
be *f’iirtlu-r oxidized, and might not he so easily alfectcd bv 
acids . " ' ‘ 

After the'silica has been washed in (he manner above di-- 
scrihed, it is strongly heated and thrown a scioiUc ilnie into 
water.* Tin- little grains cif which it is comjmsed undergo 
a fresh (li\i,''iftn, whicii facilitates the action of the acids with 
whicli they come in i-ontact, and also tin- fusion of the metals. 
They are now treated with hulrochloric acid, washed and dried. 
Silica might also lie ohtayu-d in the same way from white 
granular quartz ; hut even the juncst granular quartz contains 
a greater quantity of iron than flint docs, on wliich account the 
preference's us^ailly gi\cn to the latter. 

Borax . — The borax which is used in (he jn eparatiou of the 
pigments is fesed Ijorax, wliicli must not he confounded .with* 
calcined borax. The latter contains still a greater quantitr of 
water. It is inilis})ensably necessary to make use of the fused 
and perfectly vitrified bofax, not only to enable us to calculate 
the quantities exactly, but also to avoid the swelling wfliich 
would take place if borax in any other form were einjiloyeil. 

We shall hereafter enlarge more minutely upon the ivanner* 
in which this operation is performed. AVhen the bor:ix is in 
a state of fusion, and appears perfectly tlear, it is pouted upon 
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a sm(5bth stone: u then presents the aj<))enrance of, a beautiful 
^Ylhte aiifl entirely colourless glass. It must no)Y he kept in a 
bottle well corked. 

Minium. — Tlie orauf/c-co/oured minium, as it is called, is 
most nsuall\ employed : it is the purest, and can he used with- 
out requiring a ]>artieular j*re])araljou. AV(‘ shalh')nl\ ohserYC. 
’iioi\eYer, that the minium mist part with per cent, of' 
/)xvgen, in ord(^r that it may he reduced to llu'^state ofprrtl- 
t?.\ide. 

Of the ofner bodies which are used fo/'tiiixes we shall IntVe 
occasion to speak elsewher*. Xow that we haYc linished 
treating of the j)igme!its m parti ular, we intend to sirhjoin a 
few’ general tv'llcetioiis, which we jceomniend to the considera- 
tion of the reader. 

itKi lk( ( onci knix, tiii (oi.ovitiNt; 

WA'J I.Ul \LS. 

The chief colouring snhslaneis of the pigments an' metallic 
oxidt's. Sometimes they are snnjdy iinxed with the whole 
body of the glass; at other times they are eoml)ined witli the 
silica,' and pruhal)ly i’orm double salts with the sdieates of the 
fluxc''. The analogy which prevads between the pigintmts 
and the other kinds of glass supijorls this hypothesis. "Jt is 
known that in thesi' compositions such alkaline si'jicates as arc 
soluble in water when nncomhined hi'cmne almost insoluble as 
soon as they are combined with other silicates, c. with sili- 
cate of lime, silicate of lead, silicate of aluminum* vkc, 

Now the coudjination of these hodic«> i> the sole means by 
wliich their jiroperties can he modilied. 

Ill the pigments coloured by mixture, the colouring oxides 
are not always used sejiarately ; .sometimes se\cral are em- 
ployed, after th(*y lane been jin'iiously combined with one 
another, ihit tlie conditions to which lhe> are mutually sub- 
ject are always independent of the thix. 

• The oxides which are combined in a pigment of this desefip- 
tiofi do not give it the colour which the mixture of their 
respective colours would produce, hut they give it jieculiar 
shades of colour, which are determitied hv their state of com- 
bination. 

Svvcral oxides arc frequently employed also in the pigments 
of thg second class, but arc not coinhincd with one another, 
and the colour which is obtained is only the result of the mix- 
ture of the colours wh\ch each oxide produces of itself. 
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rne cqpibinatiou f» the oxides with onA another is s valu- 
able auxilwr^in the preparation of the pigineiils. Sonictimes 
these eonibinations ini])aft to the oxides a greater power of 
resisting the aetion of the^iix; at otlier 'times, on the con- 
trary, they faellitute their solution in the latter. It is evident 
, at oiK'e thai* the fonner an used for the ))iii:ments of the hist 
elass; the latter, on ihe ollie%liand, for tin se of the scnionsl 
Hass. In the lorirn'r ease, we should eoiyhine o.xide of ifon, 
tor instanee, Jijth ovidi* ol znie; heeause the i^jrnier, hv virtuT* 
ftt this eo"i1)iuae,i^, ulueh ])ossi‘Nses great ‘^taioilitv, woirid 
prove inueh nujiv ]>o\\errid in rj^sistiiie: tlie aetion of the ilnx, 
and Unis the real esloiif of the oxide eonld he given to the 
})ignient. 

In tin* sei'oiid ease, on th - (auitiarv, vv(‘ rdioidd eonihinc 
oxide of eohali with oxide ol' lead, so that (heir less stable 
eondiinatlon may hring the foriiK r of ihe'^e bodies into a state 
of line division tavouralile to the aetion ofl]u‘%llnx. This 
direetion may lie eouijiheil \^i1h lo a very simjde .si^nner, if, 
instead ot jirepariiig tlie tlux In forehand in order to eombineit 
with the colouring matter 1>\ a sneoud fusion, the colouring 
oxide he heated when mixed vviili Ihe ingredients of the|lu\; 
for the oxide of lead, which tornis one of these ingredients, 
will di>solve the colouring oxide, and hy that means dis'pose it 
to f-onihine more easily with the silica. We have therefore no 
liesitatioii in ]ne>ejihuig this method nniversalh for the pre- 
paration of tlie jdgments of the second class. ’ W’e know no 
nelson of^sutlieieni importance to oblige us to use ]ire- 

*viously vitrified, as is the case with the pigments coloured by 
mixture. 

The eombiiiatioii of two oxides forms a nxal salt, in which* 
the oiK' Hjijiears in the character of the base, and tlie other in 
that of tlie acid. W e sln^ll now give a list of these bodies, in 
w'hieh those that act as base and tlioso tliat act as acid are 
classed according to the energy thev exhibit : 


APUJ OMIM.s, 

Antiiiioiiic iK'id. 
Antinioiiious and. 

Stannic acid. 

INniFFKllKNT 0XID1.>«.* 
Protoxide of tin. 

Oxide of antimony. 

Oxide of chroiniuin. 
Sesquioxide of manganese. 
Oxide of iron. 


Oxide of aluminum. 
Oxide of /.me. 

nvsfc oxiPES. 

I ’rot oxide of non. 
Protoxide of mauganese. 
Protoxide of lead. 

Oxide of silver. 

Oxide of bismuth. 
Protoxide of coball 
Oxide of copper. 
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We^shall now gfvo a few examples o^' the al)ove-;nentiored 
compositions, as they are frequently employefl : ^ 


Aiitimoiiile of ^cad . 

' cobalt 

. __ copper 

1‘ciautjnioiiitc of non 

/UK- 

Zmcatcofiron . . 


Yellow. 

Dark green, 

Pisslachio gre('ii 
Mees’.WHN yc^’on. 
Yellow. 

bellow ochre culoui. 


It is evident that a irroat number of eouLhin^'fions similar to 
tliose Ave hnSe mentioned mi^hi he foiin(^(V A variety f)f 
mixed gradations of colour ar obtai/’cd trom tliese compounds, 
which in ))aintmi»: are called hiokni finis, and A\hieli "‘are of 
great service >o the artist. Among these comj)oimds are : 


Fcriiitc of innMc.ni("«c, 


clnoiiic, 

r - cop))cr. 


.M.mcs'ni.iic of cnh.ilt, 

(‘i»p))er, 

— cliroiMc, 

('upiate ol '■ihci, Ac. 


AVe shall tn'at of the preparation of lln-'-e colouring sub- 
8tanee> hereafter. 


( IIAPTEK II. 

OI' TiU: CKJMKNT.S 1 X I'AKTU I I.\K. 

Red for fhc Jlcsh-tints. — 'i’lii'' |)i'j,nn‘nl e(»loiired with 
oxide of iron, as it is obtaim'd by caiemitig the gi'i'en Aitriol of 
commerce; but it must first lie puiitied, ])rinei])ally in order to 
rid it of the .suljihate of copi)er, which it almost always con- 
tains, and which, when the jngment is used, turns the red 
black, 

Piinjication of the vitrird . — Dissohe tlu' vitriol in twice its 
weight of cold water, and throw into the .s(»lntion iroii turnings, 
iron fdings, or iron cuttings of any kind. The suljdiate tif 
coppcT will be decoinjmsed, and the copper pr(‘eipitated in the 
metallic state, in the form of a reddi.sh jiuwder. 'Jdie solution 
should be stirred from time to time, ai/d after the precijutatioii 
is completely at an end, the liquor ])oiired olf and liltered. 
To Ic.iow whether all the copper has been ])reeipitated, dip 
into tlie solution a bright blade of iron, and see whether it is 
covered with a surface of red copper. 

The filtered solution pf snijdiate of iron must be put into an 
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iron or kadcn \cssi‘l^ which is j)laccd iii* a conimoir' oven, 
in order it may hccoinc so concentrated by hoiliiifj; as 
to have lost Jtlis of the wat^^r nljieli has b^n taken into solu- 
tion. Its sj)ecifie jiravity will then he 4if of Beaiimc’s areo- 
meter, and the solution 'will begin to giou turbid; it is then 
• left to crystj^lize in a wooden ACasel coven d with wax ; twelve 
hours afterwards the mother'' liquor is (leured off, and /the 
ch’.stals are colle(*ted, stranu'd, and dried. ' 

Dri/iiif/ of rV — In order to (by tlie salt, and ^o 
])t‘rform the sid)''< i{>ient oju rat'on, (wo juunuls of salt at the 
most should b(‘ treated a tirue, for (be sake* of greater 
faeilitv in manipulatioji. 

Two |)ounds of the jiiiritied e) \-,taU are accordingly put into 
an ir(,)n ^("^sel, wbieb is placi'd in a furnace, and a moderate 
tire is applied, in order to melt them in their water of crystal- 
lization. hen this has taken place the hijuid mass begins to 
boil, and ^oon asMimes (he consistency of thin jiaste^and the 
colour of cla} softened by moistuic. After it lias become eon- 
eentrat(‘d the temperature is low en'd. that the melted mass 
may not boil over. In jirojiortion as the water evaporates and 
the contents of the \essel are diwiiia- (hey arc continuully 
stirred, and during (bis ])roee'-s (he bottom of tlu* vessel espe- 
cij^lvmust be scrafied with an iron ladh' liaAing a long handle, 
until the salt i\ at leiurlh eonv(‘rt('d into a more or less coars'e 
powder, ll is now allowed to cool, after which it is pounded 
in an iron moitar. and fniall\ rubbed through a silke t sieve. 
In'this sta«'e it is iii for the prcjiaration of the red jiigmeut. 

Proparafio/i (f (ho n-d pufiticui. — I'or this ojieration a ^erv 
thick east-iiou M-ssid is required, and it is n-'i a matter of 
indifference wh('ther merely a common iron vessel of nioderale 
thickne^'S be emjilou'd f(,'r this purjiose or not; for there 
woidd be a danger of its being ])erforated with holes and 
destroyed before the conclusion of the operation: cast iron is 
more durabh' (ban wrought iron when ajjplied to this use. 

An earthen c\hndrical furnac(' must likewise be employed, 
with a bottom of the same substance, and ojien at the top. A 
hole i.s bon-d at the bottom, to recei\e the inuzzK' of a small 
smith's bellows. The dimensions of this furnace must be six 
inches in diameter, and the same in height. In default of such 
a furnace, a common one might be used, but the temperature 
can be regulated much better in the one we have just de- 
scribed ; for as soon as the ojierator ceases to blow, the fuel,' 
receiving no air from any quarter, begins to go out. The 
vessel must be of the same width as the furnace. 
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VheSe proportioiis for the furnace an^i the iron vQfssel must 
he adapted to tlie (juantity of the salt that caj^ he used at 
once, in order to |)(^Tforin the oj»eroti«n with due precaution. 

The siil])li:\t(‘ of iron, jUTpared according to the above direc- 
tions, is liealed iinlil it assunu's a dark red colour. Mean- 
while it is conlinnally stirri'd uilh an iron scra])inji. instrument 
ifiity tlie operation is finished* in or<ler that fresh surfaces 
ipay he continually e\]K)>ed and the uhole may he uniforinlv 
heated. Ihe powder at first heeonies ^ellow, lj« n brown, and 
at last assume^ a greenish hiown apjjeajan/i'^ wliieh alter cool- 
ing changes to red. An aefl and^pnngeiil gas is now dis- 
engaged. The operation is eotjliiiued untd tlu' ]H)wder is 
redneed to al. nit two-thirds (»f it-> Aoliiine. Ji is now taken 
from the lire atid allowed to cool. 

After a httle praeliee, we may know In tin* colour of the 
substance when the opt'ration miisi be broiiglit to a conclusion. 
Should the' operator, howe\er. want experience, let him lake 
portions OT the substance at ddleMSit pin-iods of the operation, 
and he will thus be sure of obtaining Ihe napiisite tint. In 
every case the operation must be eonelinkal hi-fore the gas has 
ceaiT'd to he gi\eu olV; htr ifit were jirolonged to this point, it 
w'ould.he all to no jmrpose, and the result could only then be 
used as a dark brown or iron \i(det (oloiir. 

*Tlie red wliieli lias been obtained is put iiitp a \essel,*aiid 
boiling water poured u])(m it to dissolve th(‘ sulphate of iron 
that has not >et been decomposed. It is freipiently stirred, 
allowed to subside, and the snjiernataiil water is poured iftT. 
The red jiigment is then cleansed from a lew impurities re- 
iiiainiug in it by lieing stirred in a vessel of tVesh wal(*r, which 
is fpiiekly ])Oiir(‘(l off as .soon as these impnritie.s have subsided. 
If this ojieration he repeated as often as is necessary, the 
imjnirities will he completely removed. 'J'liey are gimerallv of 
a greenish gre\ colour. The jiowder ol' oxidi* of iron is now 
washed in a tilter with cold water until the latt/T exudes from 
the filti'i* perfectly tastelos. The ri'sult, when dried, is now' 
i’cady to he mixed with tin* flux. 

TJmn'if . — What takes place in (his opi-ration? In the first 
place a [lortiou of tlie acid of the salt is decompo.sed into sul- 
phurous acid which is given off, and oxygen, which converts 
the. rest of tlie salt into jiersulphate of iron, which is mixed 
witl/Hhe oxide of iron that has been liiierated. This sulphate 
js nn\; decomposed again ; sulphuric acid is disengaged, and 
oxide of iron, mixed with undecomposed persulphate, remains. 
It is mdl known that the red oxide of iron changes its colout 
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in proportion ns th5 temperature to whl^h it is exjlosed is 
increasccK M'Vt first it possesses a yellowish red colour, which 
afterwards passes into aarla^ker red, and ti’jally into ^iolet. If, 
therefore, it is n'qiiln'il to produce a delicate red for the flesh- 
tints by caleininiij sulphate of iron, the latter must be acted 
n[)on by aiieat sufficient to decompose it, but .>tiil not so threat 
as to deepen tbe red whieii^has aln'iniy 'br.ied. Ileii;;e is 
*evident the.imjiortanee of alwa;, s keepiuu:‘it at a dull red heat, 
and of stirring it incessantly, so lliat tin- ]>art > vdiieh lie at the 
*[)ott()m mav not lv‘ too much lieatid. A\ ith lespeet to tliis 
cireum''tane(‘ we subjonj^the tVllow iic* j.rai'tical remark, mz. 
that^n order to ki'eji the jiowder at a dull red boat, nliile it is 
stirred, tbe bottom of tin' ai sm-I mu'-t be at a (herry-u-d lieat. 

Tlie o})erat]on must be <'on<-imled before tbe sulphate is all 
dt‘eompos(‘d (and lids i'^ of tbe greatest inij)ortance), so that 
tbe red winch is formed may be nd\ed with a certain quantity 
of this salt, AMien the latter has been dis,-.ol\ed n\ ,<,be nater 
in wbicli it is washed, tbe oxide that remain-' i-' m^a state of 
finer di\ision, and ])os->esses a li\i‘ly red colour. 

If tbe o])('ration be continued too loec’, n ''Ci'ins to be jire- 
judicial to tbe beauty of the red, e\en if tbe U‘mperatr.”e be 
not ^ery hiuli. AVe may infer from lid*', that the oxqle con- 
(bnises not old^ in coi)se(|uenee of the Id.ixb temperature to 
nbich it has .been expo'ed, but aKo on account of tbe len^’th 
of time dui'ing wbicli it has been heated. And tliis is tbe reason 
wbv only a small quantity of the salt should be ojierated upon 
, at a time* 

Ked of a beautiful time from iron ma\ be obtained with 
mneh greater eerlaiiity hy a method whiih is based njion tlic/ 
' theory we lla^e just exjilained. A mixture of sulphate of iron 
and sulphate ol' potash is ealeim'd, as in tbe foregoing opera- 
tion, these salts Inning been p^e^iously eombined in the state 
of solution, and then e\aporated and dried by beat. The 
mixture may be heated merely in a crucible, pro\ided that 
care is taken to increase the tein}u*ratnrc slowly up to the dull 
iTd heat, and to keep it so until the operation is tiidshed. 
But this latter method is less certain. lu e^ery ease tlm nn- 
deeomposed sulphate of iron, as well us the sulpliate ol potash, 
is separated hy repeated wasidngs with hut water. 

There is still another melhoir which fiirnishes a red of great 
richness of colour, ])articularly for the llesh-tints. It c^^'usists 
in grinding sienna in a solution of sulphate of potash, ■'drydiig 
it by heat in an iron vessel or eyen in a crneible merely, and 
calcining it the proper length of time at an incipient red heat, 
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in ordcf to dcvdop^ tho colour of the oxide of iron. The pro* 
duct is tlioii waslicd with boiline: \'atcr, to separate; ^he sulphate 
of ])otasb. 

A similar result is obtained In* caleiiiiu^* a mixture of ecjual 
parts of uieen Mtriol and alum, [)re\i<msly united in solution, 
and proceeding: in other respects aeeordini; to the 'method \vc 
luno just de^erd>ed for ohtaminL,hhe red tVom sulphati- of iron 
ajjd sulphate oi’^mtush. 

,^rhe j)iepai-ation ol‘ the red from iron re(juh*.i much more 
delicate mainpid.ilion than noitld he su'^ivVsi'd. \\hate\ei 
method h(' employ'd, tin* e: 'einioL mu>t he pertonned with 
the ii'r('atest can*, and we would pa. tiVularl} caution the Hauler 
jigaiust imauiidii!;’ that th.e details we ha\e •,d\en are snj)er- 
iluoiis. It is ditiieidt to delta mine which method of preptira- 
tion deser\es the preferenee, because, on a eoinjitirison of the 
Aarious methods, we cannot always he sure of heme,* subject to 
the sam* conditions, and we often lay to the elunaie of the 
method tlfat which oimht pioperl\ t(» he attrdmied to the 
manipulation. If we weie l<> recommend one method more 
than another, it would he tiie second, that which we ha\e most 
frctj'..eiitly emphned. 

It now* reinams for us to explain wh\ sidphatt* ol potash is 
Used in the jircjiaration of the led olitanied fjoni non. d’his 
salt is unehanueahle at a re<l heat, and at this lenijiei at iin* has 
no ehemie.'d aetioji upon the eoniponeiti jiarls of the Milpluite 
ofiron. Its action here is (‘iilirelx mcelijuiiciil. It suppoits, 
as it were, the eomph'te decomposition of the sulplnde ot'iion. 
lint, althoiijrh it remains undeeomposed it seif, ite ju'i'senci' is 
! hv no means a matter of inditVereiiee. When the sulphate of 
iron is dried in eonta.et with the sidjiliate oi’[)otash, it is ki'jif 
liy the latter salt in ti state ol'iiiie diMsion, analojrous to that 
whieli it ])0.ssesses in the state of solution ; for e\ery minute 
particle ofiron is surrounded by numerous minute jiartielcs of 
sulphate of jiotash, so that, when tlie oxide ot’iro.n is scjiarated, 
it must preserve the extremely line division of the salt by which 
the oxide ofiron xxas ]>rodueed. It thus eseajies that coiideii- 
satiem and conglomeration wliich oxide ofiron alwa}s under- 
goes when it is heated h\ itself, d'he imehangeahlciiess of 
sulphate of fiotash at a red heat is the only reason why this 
salt has lieeii selected for the ojieratioii in qiiCvStiou. It is like- 
wise tmijiloyed for the same ])urpose in similar eases, where, as 
in the^ present instance, the object is to obtain oxides free trom 
water in a state of the most minute division. There are variou? 
methods of applying it vO this purpose. 
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1. Sulphate of pofasli is caloined at aVed licat, tligotlicr 
with the MK^llic sulphate whose oxide is to ho obtaiued, pro- 
vided that this sulphate 4 silecoiii])osahle. | The proeess is the 
same as has been described*! tlic ease of the red obtaiued from 
iron. 

2. If tliOisali i^ not decomposable, ibe f \Id(' in question is 

preeij)itated !!itb ])ota'-b ; tl* solution is Uien (‘vaporalq^l k) 
rlryuess, and tlie ]n-oiluet is submitted a red beat in a 
cnieiljle. Tl^ sulphate of potash is next rePiioved by boiling 
Vater. " 

,‘h If the o\ide of anoUier sa^, not a sulphate, is to be ob- 
tained, ne ])roi'ee(l as folmws: after the ovule has been pn^ei- 
pitated \Nitb ])ota''li, and tb<“ precipitate' ^^asb^l, it is mixed 
with a saturated solution of Mdpbat(' of ])ota‘-b, next evajjorated, 
and the rest of the ]>roeess is the same as !\(' ])a\e described 
above. 

]\I. de Montami treated certain oxides, probably ^with the ^ 
sanu* obj(‘('t, with ebloiide of sodium iu a similar ttiftnner, but 
bis efforts weie nusdirected. lie triturated red oxide of iron 
and chloride of sodium dry iu a mortar t()i::e(her, and calcined 
the mixtun' in a britcht red heat. In tl)is way he califined 
oxides, free from water and already condensed by the action of 
tbe lire, with tlu' chloride. The oxidi's could not }>enetrate so 
dee()ly into tiie latter combination, ubieh was ap])lied in- a 
solid state? as if it- lin’d bev'u in the state of a red-hot liquid ; * 
and besides, tluT bad underp:one a very i:;n‘at ebanire f;ooi the 
Jieal befoi‘(’ it was introduced. 

Tlu' red ^lii^inent is comjiosed of 


i\c(l oxide of iron 1 pai!. 

Flux No, 1, or No, I*. ol the I>1 class [laits. 


The ffux must be pulverized before it is weighed, beeause a 
certain quantity is always lost by jvulveriziuii; it iu au iron 
mortar. It is then mixed with the oxide oi’ iron, and the 
mixture Ievic;ated; at the same lime a sulHeient quantity of 
water is added to obtain a liquid jiaste, wbieb is aftei;wai;(ls 
dried on ]»*lates. 

This piirmeut must contain as mueli flux as will give it 
brilliauey when it is exposed to a cherry-red bent ; a larger 
quantity of tlux must, however, be avoided, because the .flux 
would re-aet upon tiie colouring oxide, and contrihute fo the 
production of a grc(‘n silicate' of iron which would 1/e pre< 
judicial to the purity of the red. We shall afterwards 
explain liow this pigment is to be* prepared for- use, and 
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under ^hat conditi‘yns it must he heatJei after at has been 
laid on the glass. 

If a greater degri ‘ of fresluiess aiu^ hrilliaiiev is required in 
the red ])ignieut ^^lueh is used f6'r the flesh-tints, a certain 
quantity of eliloi idc* of silver must i>e atlfled. Tlie yc'llow tint 
which this combination produces imparts a greater liveliness to 
the .»;etl colour of the iron. Th‘ taste of tlie artist can alone 
dytermiiu' the projnrrtion of the suhstauce to lie added. Tht 
ehloridi' of siher‘*must pie\iousl\ be fused with t.he Ilux. The 
oxide of iron I's added afterwards. ,/ s- 

Pi(?'j)Ie ( fl) futiurnf. — 'f'he ])r('paration of the 
purjde is a ^ery delicate operation, the sueees> of which is 
extremely iinc'.rtam. The reason ot'lhisis, that the method 
which is tanphned in the majonl\ of cases for the prejiaration 
of a solution of tin furnishes an exei'edingly \ariahle (‘ompound, 
although the process is on e\ery occasion th(‘ same. 'I'lie jire- 
eipitate ;ilv Vli hy this method is apparent h ohtaiueil under 
exactly thVsume conditions, frequent 1\ \aries from a more or 
less lively purple to a \iolet more or h‘^s <lailv, and e^en of a 
blackish colour; and e\en the purple of the most heautiful 
tone 's not alw'n\s proof again.st th(‘ dr\lng, and is turned black 
by the separation of tin* gold. 

The method ('lUjibned m most cases is as lollows: Talo* aipia 
reaia of (S parts nitric acid and 1 part sahanintoniae, dilured 
with twice its weight of distilled water. Si t the apparatus in 
a cold jdace, and introduce small pieces of tin oiu' aftiu’ another 
in proportion as they are dissoKed. The action of the acid 
must be slow, and without a consea rable (plant ity of heat 
rbi'ing ei )l\ed. A\'hen the liipior lias assumed a yellow colour, 
not \erv iiitense, it is tit for use. On the othi'r hand, dissohe 
pure gold ill aqua regia containing I part nitric acid to 2 parts 
hydroehlorie acid. The gold ba'^ now to b(‘ precipitated by 
means of a solution of tin. Tor this purpose*, a few' drops of 
the solution of gold are poured into a gla^^s, and at least a 
thousand times their \olume of water is added. Into this 
liquid some of the solution of tin is introduced, a drop at a 
timC) until the water is coloured red. 'I'liis Inpior is kept in a 
vessel by itself, and the same jirocess is repeated until at 
length the r(‘{|uisite quantity of])urpl« is obtained. In a few 
moments the purple collects in red Hakes, which sink to the 
botto'm. As soon as all tin* purple is pri'cijiitated the super- 
natanf liquor is poured awa\ . It is then washed several times 
with distilled water, which is likewise jamred away. Next it i..* 
filtered, ihid whilst it is atill moist it is triturated with its flux 
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The success of the^opcratioii depends \fpon the manner in 
which thoi s§|t of tin is })re])an*d. In onler that the j)ni’ple 
may be of the pro})er quilitr, the uetiou the acid upon the 
tin must he neither too stroljx nor too weak; if it is too weak, 
too mneh ]‘i‘otoehlorid(' of tin is ohtaineii, and if it is too 
stronii:, notltinii; but pcreldornle of tin is pr<»diu*^'d. It is nc- 
cessavy to know how li) ke(‘p Sie acid in exact equilihriun^ sf) 
}ft> to obtain a inixlnrc of the two salts eo»il)ii'< d in as nearj^v 
as possible ih^nioper projiortions. Tlie ditih'ulties which ac- 
?oin]»nny t!»e reu;TtliJHinir tlie elfeet of tlie arid in ?lich a way as 
{o obtain e\ery lime the i^me re#dt, altlnmirh tlie operation is 
not purforiiK'd under the sann* conditions of temperature, are 
olnious to c\(‘ry one Sometimes the protoeliI#iide, at otlier 
times the )»ereblonde, i-^ in ('\c. ss: this explains the ditfercnt 
ap|K‘arances which this coinpO'>ition exhibits when used. 

If the ]»rodnets of the operation are nneertaim vaiiable in 
tlieir colour, and disposed to decomposition durin* tln^jn'ocess , 
of drvinii, there is e\ery reason to beluwe that the s^ft of tin is 
of a bad (piality. Tlu* ditlieulty of inijiartinir the reipiisite 
p^opertie^ to this eomjuisition indneed ^1. Jleboulleau, amonjj; 
Others, to seek for a simple and easy method of proenriiig;i>ilh 
certainty a solution of tin adapted to the jireparation ^of the 
ptjrjile. It is ('oni]tos<d in a \\a^ lliat l>nmas also considers 
the best, \iz. yf one atom ol* proloehlnride and one atom «f ^ 
perehlori(l{*of' tin. • 

The method (mijiloved by M. Itebonllean for this pnrp(/>e 
^asdbll()w>; I’ratoeliloride of tin is first pivjiari-d by introducing 
{grains of piki'c tin into a h'nden acsscI which '‘an he closed by 
a lid of the same metal. A small ([iiaiitity of loncentrated , 
liydroehlorie acid is then poured upon the grains. I'lie appa- 
ratus is a;<'iitly warmed in a sand-bath, :nid .small quantities 
of acid are irradually nitrodneed until the tin is ilissoUed. 
The liquor is evajiorated to Ur of Deamne's areometer, and 
allowed to c|;,vslallixe. Mh* have then merely to coinert a 
definite ]fortion of the protoi'liloride of tin into perehloiide. 
The crystallized protoehloride is dissohed in a siitheient qu;m» 
tity of water; the solution is (knided into two parts, ouc of 
which is set apart, wliile chlorine pis is inl'used into the other 
until the proloehloride comj»h‘tely chanpal into jieicldoride, 
which i.s renio\ed for fear it sliould precipitate gold. Tills 
solution is added to the one which was set apart, and ttnis a 
solution ot tin is obtained, in which the two chlorides arc pre* 
sent in accurately determined proportions. The success which 
this method insures in tlie jirepnratiojB of the purple is so per- 
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lectly Certain, it may l )0 satVly r^^pommcjuled to glnsB- 
painters aiul other artists. ^ ' 

The solution of '‘in series onlyjor precipitation from clilo- 
ride of gold nhieli is pre})ared ])y'AUs^ol\ing gold in a(pia regia 
composed of I part nitric acid and 4’ parts hydrochloric acid,^ 
evaporalinu; il until it is dry, in order to drive ofi' Mie excess of. 
aci:\ and adding a tpiantitC of f.istilled water snflicient to dis- 
fi^dve the salt \Yhi('h ha^ been ohtaiiu'd. 

^The precipitation of the ]»nr)'le is a ])art ofdts pre})aralirm 
that requires '\er\ delieale mani[)rdati(e . The manner in 
which the mixture oi the t\v » salfs^^is lih-eted is not a matter 
of indifference. 4 no methods may 'he employed : the solution 
of trold may I'o ]Hnired into the sohition of tin, or virr vemi : 
hut the.se "two methods do not pioniise e<pial sueeess. ^ The 
folloning remark-- nlll show why one method is to he preferred 
to the other. 

Wlio” tlu' ])reeipitation of th(‘ |)urjde is effetded hy the mix- 
ture of t’ne salts of tin and gold, one of tliese three things w'ill 
take place : viz., lather the'salts will lie in proper projmrtions, 
or the salt ol tin wdl predoinmatt', or the salt ol gold will be 
iiic.:eess. 

If the salts are in proja r proportions, the ))nr)»le jireeijiitato 
follows, aeeompanied by certain indications with which it is 
iiceessarx to be acquainted. The liipior assninf's an inteiisely 
red colour, similar to that of wine. Th(‘ jireeipitate does not 
follow immediately, but the purple remains a longer or shorter 
time, as the ease inay b<‘, in the ‘-olntion, and friapiently ii! is 
several hours before the separation is complete M luai the 
jirecipitation taki's place too qniekl\, it is alwa\s a proof that 
the purple is of a had quality and contains an e.xei'ss of gold. 

If the salt of gold is in excess, a nrccijiitate i-. formed which 
varies from a pale rose colour to a more or less li\ely red, and 
the separation takes place immediately. In this case also the 
purple is imperfect. 

If, on the eontrarv, the salt of tin ]n'edominates,'no forma- 
•tioii of jmrjile takes* placf, the Tupior asMimes a yellowish or 
fosi -coloured ajipearance, without aff'ording any precipitate. 

From what wc ha\e just slated, any one would be inclined 
io think that if the quantifies of tho two salts arc pre\iously 
determined, it would be sutfuient to pour the solution of the 
one Vuto that of the other, and to stir tluun together, lint 
this exjiectation is not easily realized; and it is thought more 
advisable to obtain a proper mixture by adding successive 
drops of the solution as long as it shall be found necessary; 
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nor even tfieil is it inmiaterial whether theAeolution of^in be 
poured intg tj\e solution of gold, or the solution of gold into 
the solution of tin. 

/.s* tlic .wluflon of fin to o(^)onrptl info the solution of gold? 
Ajj tlu‘ addition is ]nade*l)y (imps, the gold reinains in excess 
hi the liquid until (he ^^hol(• if the solution ol‘ tin has been 
introdiieefl. Consetpicntly an^inipeiieei jirecM'ittite niayfejxf 
filmed if the proper (juanlity of (he soluii< i: of tin be no^ 
introduced witl* .d-ohnahh' rapidity; and this is '.try frequentl^V 
(h i* result. Id ( li t%e contrary, loo inncli solut^n of tin he 
added, no pn'cipitat ion tal^s pla(§‘, and i* becomes nectssary 
to re\trse the opi'raiim., and to add tlic solution of gold. 
This method is th-‘ict‘oro \. rv nnceitain. • 

Is the solufion (f the suit (f gold fo hr poured into that of 
the salt of fin? So long as the s.dt of tin is in ('xce.ss no 
■precipitation takes place; Inil \i' wc continue to add gold the 
jnirjde soon makes its ajipearance, and we can aluTiy.s^top at 
the right time, because we arc* not obliged to liurr\*8nrsches 
in the least degree. Only an ine\])ert operator runs the risk 
of introducing too much .solution of gold. In such a case, a 
preeijiitate of had (piality woidd he produced, and the I'xjiiri- 
meut Mould entirely fail. , 

^t is e\ident that, of these two methods, that according to 
whicTi the soluiion of gold is ponreil into the .solution of tilt 
has the hes4 ])rosj)cct 'of su(‘ces>,, and i.s (he least liable to 
accidents. It nia\ he asserted that it is the onh one which’ 
Jitti^’ds invj^riahle results: it admits, too, of the treatmcot of 
any quantity ^se ])lease, while the other metliod i^ only ajipli- 
cable when tlic solution has to he treated w th a few deca- 
gram. ‘ues''‘ at a tilin'. 

But whate\er nu'thod iie^ pursued, the solution of tin must 
at all ments he diluted with a thousand times its wc'iglit ot 
water, in order that the jirecijiitate may be so much the moie 
finely di\ided a^id more gelatinous. After the ^irecijiitation of 
the purplc'powder lias snhsidi'il, it is put into a filter and 
wa-ihed with distilled water: it is aihisable then to dissolye it 
in ammonia, and keep it in a welbsto])])ed bottle: the capa- 
biliLy of being dissohed in aminoina is the test of its good 
quality; — if this propei(y«is wanting, we may be certain that it 
is of no use, for it will not possess durability. 

In order to unite the purple with its tlux, the latter is pul- 

* The ilccffi/mnoMc is equivalent to 154-12 English grains avoirdupois 
(the gramme being 15-142 grains), accord in ir to the new metrical system 
ef weights ami measures. 
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vcrizcdi moisteneci’ivvith the ammoiilaoa. soiullou*of' bhe purple 
powder, and tlie mixture is eiVeeted I)y levif^at’ug them to- 
gether upon a ])la\e of ir;lass. TJ.ie m'lative (piantitics of tlie 
pur})le ami tlie ilux depend upo < (he richness of the colour 
which is intended to he G:hcn to the ])iginent. One-tenth of 
the purple in a dry state p\es an intense colour. Jf ue know 
file* composition of the jiurple, the (jnantily of a:old that is 
T^sed, the quaulity«of ammonia in which thi' purple has hem 
dijssolveil, it is *ini easy problem to determine he jiroportions 
of this solution, which must he added to .lie tlnx, in order to 
hav(' used the equixahnit of e,;ie-ten»ji of dry jnnple. 

'J’he jmrjile colour which is ])rodueed in fused piL?mmts hy 
the ahove-ine'ntioiuMl comjK>sition proceeds from nielallie "old 
in a state of e\(‘(-edinji:ly fine division. The s-une colour is 
likewisi* ohtaine(i from pure iddoride o(‘ "oId, sulphnret of j;old, 
and fuhninatin" pild, in siniil.ir cireunistanei's, ami thes(‘ eoni- 
hinati("'S jil.ay the sanu' pait as the juirpli* powih'r. When the 
latt(‘r is'i'idxed with its lhi\, and stroiiLdv heated, the tin is 
separated fiom the liold, hut llu* latter, ndiu'cd to the metallic 
s(at(‘, ri'inains in a staff of the imwt niinnti* division, hecanse 
the^ ihi\, heiii" melte*l, is pri'scnt in a lujuid form. Ihit as 
soon as the i;old can collect together in jiartiides of a larger 
size, (lu're is a liansilion from red to violet and hlne. 'J’his 
phenomenon is produced hy several ciiaamistairi's, which aii'-e 
iVoni the following; eausi's : ' 

The tlnx fur the jmiple must eeiitain not nineli lead, hut, on 
the eontrary, a "laait (piantity of acid, and must at tin* same 
time possess ureat fiisihilit v . Sianme acid has in fact a ^reat 
aflinitv for <>\ide of lead. When it is eomhimal with j^old in 
till’ form of the pniph' ])ovvd<'r, and is hronght into (‘ontaet 
with a flux eontainiiiL’ a larire amoiyit of base, and at the same 
time lead, it halves tin* "old in order to eomhine with the lead 
before the pigment is completely imlli-d. This premature 
sejiaration of the tin from th(‘ ^’:old facilitate' tlu' agglome- 
ration of the particles of the latti'r, which then assuniethe violet 
cr hhic colour we have hemi sjieakiii" of. 

A largi' projxn tionof acid gives more stability to the silicate 
and borate of lead, so that it is more capable of resisting the 
action of the stannic acid. 

The colour of the jiurple is, on the other hand, destroyed 
win'll the iln\ with whudi it is niixetl wants fusibility. The 
> temjieratnre necessary to fuse the mixture produces at the 
same time the decomposition of (he pui jile hefore it can be 
brought into its incipimt sUtc of division. So also a purple 
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pigment itiix^d with iTs flux, it' too strongly heated, ^ouUl 
undergo llrti %krae change from a contrary action, because tlie 
too great fusibility of the l'lu?iis favourable the condensation 
of the gold. Conseijuently * is necessary ^ba^ the purple, at 
the moment when it is being decomjmsed, slionbl be held in 
•solution in a dense mass of liquid glass, in wliicb every one of 
its ]»articles may, ns it uere, remain isolated, in (In* same #ay 
as an oleaginous ))ody is susj)ended in a slirfly f >nd. 

^The fln\ uIl seems best adapted to the' j^irple is the 
following : 

(JalcMK'd l)f)ra\ . . .... 7 parts. 

*lini . . ;i „ 

Minium .... •! pait. 

Tltis llii\ possesses siitlieient fuMliility, and at (lie same time 


•great stability. 

Another still mon* fusible lln\ 

Calcined lim.i\ . ... 7 ptAh. 

SiluM . . . 3 „ 

Miiiinm 1 part. 

Thc.se substances are fused together. 

AnotluT still more I’usilde tlnx : 

Calcined Ii(iki\ . . . 7 part-. 

Silie.i . .• ..... 1 jiarf, 

.Minimi? . . .• ' . 1 m 


l^liese snb^taMee^ tue hki'wise fused together. 

For the pnrjioM* of obtaining a still more fusiblt* flux, it 
not umisiiai lb increase the (piautit N of borax rv < nnsiderably, 
without emplouiig the other substances in larger (juantities. 
Thus, for example, tlu* following flux is used: 


('.deined Imiax TJ parh. 

Sand . . 1 part. 

Mimnm .... . 1 ,, 


A flux \lk e this is, indeed, far more fusible than the fore- 
going, and more eonveiiiently used for glass-painting, because 
oiiiy a moderate lieat is required for it ; but siieli a compo- 
sition is liable to inijierfeetions, mid is not only more easily 
affected liy moisture*, but ss also in the habit of coming oft' in 
scales. The purple colours generally possess these imntT- 
fections. It is owing to the great (piantity of acid wliieli tiicy 
contain that their expansibility docs not accord with tlnU of 

* There is ciidently some mistake in the qj'igiual, this and the 
goir.g (lux being perfectly identical 
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certain^ kinds of glffes. When ibis kina of painfing*is looked 
at with a magnifying glass, after tlie hnrning in, »#\eral cracks 
and fissures may he obser\ed; and t^^'ter a certain time, espe- 
cially when the ])ainting has bee..' exposed to moisture and a 
\ariahle tem])ei’atiire, it scales off, si) that at last the glass 
becomes ])erfeetly bare. It is, of imj)ortanee tc examine in 
A'tsry case whether the jhgmeufs agree nell nith the ghiss in 
r^'gard to e\])ansihi‘ity, and it is frequently nee(‘ssarv either tb 
ViYV the osition of tl\(‘ tlux or to eh«)osj; .tnother kind oi 
glass. 

A ('armiiK' tint is gi\en toyhe j)u»7ple hy adding to it a small 
quantity of chloride of silver, ])re\ioiisly fused with teif times 
its weight of T’he llnx which is UM*d for the ])nr])l(‘. 

As the ])urple from gold is ])repare<l in diilerent manufac- 
tories in a great \aviet\ of ways, and the prej»aration is attended 
with various result^, we shall eonelude hy stating several 
method*.-, for which we are imlebted to nn‘n whose reputation 
is great ih the seientifie world. 

According to Ihistenaire Dandenart, the pnrph' is ])re|)ared 
in the following manner: Xitri<‘ acid and gold are taken in the 
pretportion of H parts, hy weight, of the former to 1 of the 
latter, In order, however, that the operation may he ])er- 
formed with greater certainty, it is better, in eas<‘ the jR*id 
Mioidd he more concentrated at one time than at another, and 
in order that similar results may be alwavs obtained, to iiitro* 
dnee gold into a retort until the acid is completely saturated. 
Especial care must he taken tl)at tin* solution of 'gold is m a 
perfectly neutral state. 

The nitro-muriatie aeid,'* tor the solution of gold, is com- 


j)osed of 

\ilrir acid . t jiaits. 

Miinalic acid ... 1 j)art. 


The former acid is ])Oured into a retrirt, which is jdaeed in a 
heated .sand-bath, the muriatic acid is then introduced, and the 
liquid is at the same time stirred ; a few* minutes after, the 
gold is thrown into it, a small ])ieee at a time, (iold liband 
should be jirefi'rred, which may be bought at the goldbeater’s, 
or else the gold, if it is at all thick, should be beaten very 
thin. When the arid is observed to be ineajiable of dissolving 
anymore gold, the retort is taken out of the sand-bath and 
j)lace.d uj)on a layer of rushes of a concave form, to receive the 
globular part of the retort. The liquid is left for some hours 

This is erroneously called * Salpetersiiure/ nitric acid, in the original. 
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oy itsplf^ nAcr wiiicn it assumes a beijjltiful dark^yelluvv 
nppeuraiKK.t* 

The solution of tin is iilvov isc iinule witlmitro-muriatic acid, 
])ut instead of 1 ]>arts of nWric acid (i are used, and the fol- 
lowing com])onnd is ()l)t.ain( (i • 


Nitric ..cid (I parts. 

Muriatic iiciil . . . . ’ 1 pait. 

Distilled \Mitci . 1 parts. 

Tlic solulior ^oi the tin rcipiiiH's intinitcly ‘:i’''^tt‘r (‘.'ire tl^an 
That of the gold ; it%imsl l.uKc place witlioui aji\ cffcincsccnce, 
and very slowly. Tin 4t"d*, stt'h as is used for covering 


mirrots, is seli'clcd for this ojieration. The solution takes 
jihice witlioiit heat, tmd only a very sitiall (juaiitfty at a time is 
introduced into the Jteid which has heen diluted with water ; 
(\<j. pieces of (in li'af eighteen )nilliin(‘(rc,s"'' srpiare, one after 
another, for tlu' ‘'pact' of (wi'he hours, until the geid is eoin- 
jdetely Silt mated. M’lien both (he solutions liaM* 1 •m pre- ’ 
pared in (his way, the one is precipitated with the oflier; and 
this is the moment when it is (he most ditlieult to obtain a 
beautiful purple. Many pei^ons ha\e been ([uite di‘iconraged, 
and ha\e gi\en up e\en attempting to jirepare this ciiour, 
heenuse the\ lu'ne undertaken the ojieration too earvlessly, 
wdi^n, in fact, it reipnres great imety, or because tbe\ ha\e 
not clearly understood (he theory of the phenomena whicli 
take place*in the'mutual (h'comjiosition ol’ the (wo soluble 
salts. Care must lust be taken that both the solution, are 
,^ery coiisnleriddy dilutiMl with wati’r, lor without this precau- 
tion gold i'f precipitated by (be tin in a met.dlir state, whicli 
causes sucli a cohe.sion of the minute jiartiides of the im'tal, i 
that (he desired results cannot be obtained in the precipitati*. 
To aioid (his disagreeabUkoecurrence, which remhu’s the whole 
operation fruitless, alaige glass \essel, three jiarts full of dis- 
tilled or at all events very pure water, must be taken, and 
into this^a certain number of drops of the solution of gold 
irnist be pouri'd. The number of dro|)s must be in jiroportion 
to the size of the vessel. Supjiose the lessel is eajiable of con* 
taining one //D-cf of water, as much as eighteen drops of the 
Kolution of gohl may be dropjied into it. 'Hiis flone, the 
liquid is stirred witli a [lieee of the lube of a barometer, and it 
must then be of a jiale >elIow colour, but ^ery clear; ei{^ht, 
ten, or twelve drops of the solution of tin are then dropped 

* The metre is 39 37079 English inches; the millhnrtrr, being th^ 
1000th part of the metre, is therefore cipiivalent to '0.3937079 inches. 

t The litre, or cubic decimetre, is '220096S7 of an imperial 'gallon. 
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into tVc vessel, ai?^ care is taken to stV^tlr mixlura well, just 
while tlic solution is heinji; dropped. As soon a^ tjiic licpjid is 
observed to have lissiuned a eolouivlike that of red wine, no 
more solution of tin is added, /we should su])})ose that this 
would take place at the si\lh drop,) beeunse if the process be 
continued after the beautiful red colour has apy'^ared, only a, 
«^)H‘;plc is obtained, whieh appr^^aehes too lU'ar to violet. 

"J’here must be» a larj^e vessel of porcelain, or wadl-glazed 
Oelf ware, rea/y to receive all th(‘ red licpiuh which is trans^ 
flM'red from'i'lie ^lass vessel into which tl;j* solution of tin Wt\s 
dropped. Accordiniily, W'h(|n the Jiquid in the latter vessel is 
well saturated with the ]mrple colour, it is iiitrodiiced vito the 
large vessel uf Delf w are, and a fresh (plant ity of water is j)onred 
into the glass vessel, and then eighteen drops of the solution of 
gold. AVhilst the solution of tin is beini: drojiped, the liipiid is 
stirred with a glass rod : the drops of tbe solution of tin must 
never amoiint to more than two-thirds of those of the solution of 
gold, esp^.eially if the purple is to be of a beantifid rose (.’(dour. 

^Vhen as niueh gold and tin as is considered necessary has 
been precipitat('d, all the water which has been coloured red is 
popred together, and then left undisturbed. In the course of 
twenty-four hours a reddish brown ])reci})itati' sidth's at the 
hotto’m of the Delf ware vesxd. To hasten this subsiding, 
^ane or two pinches of kitchen salt may he ihrcjwn into the red 
lujuor. Some writers have also recoinmended Ih * addition of 
a certain quantity of fiTsh urine; but some s((lntion of phos- 
phorus may be more advantag(‘ously substitutc'd foj; the latt(‘r. 
In other respects, it i'. far better that the subsiding at the 
bottom of the vessel should take place slowly and of itself, and 
in that case the supernatant liijunr must l)e perfectly clear. 
This is poured off, and the remainder ednleorated several 
times with plenty of water; the precipitate is collected upon a 
piece of white jiaper, and dried in the sh^le. In the course 
of a few’ (lays it is (‘asily removed from the jiaper, whereupon 
it is put away in a wide-monlhed bottle witli a greasVd stopper, 
and kej)t fi'om the light. 

7'he formation of the ]mr)de jiroeeeds ; — 1. from the elective 
atlinity of gold and tin ; 2. from the high state of oxidation of 
the tin; and d. from the (dreuinstuuce that the solutions arc 
diluted with a great qnantitv af water, to weaken the affinity 
of the acid for the oxides a;: bases ; for so lung as tlic metals 
(gold and tin) are intimately combined with the acids in which 
they arc dissolved, there is no chance of ohlaining a purple of 
a beaut iful colour. & 
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Morc‘Oii'er,\all tl|c }J^cipi(at(*s wliirli arCjj 4 ;)btaiiicd moans 
of j^old aivLlitn differ from one anotlior in J variety of circum- 
stanoos. The quantity ^f ^Yat.(T poured ii to the first vessel, 
namely, in that into whieliWhe solution of tin is dropped to 
mix with the solution of t>(.id; the number of drops of the 
solution of +iu in proportion to the numhei of tho.^e of the 
solution of irold ; the purity c^’the water in whieh tlie precipi- 
tation is elleeu‘(l : all these eireumstnMcw‘s miuht produee a 
j;reat vaiiiM'; o‘ hr.is. lTowe\er, in general tl e ]mrple is t?\e 
^nore disposed to a ^ume a ^ioh't eolour when ti^e precipitate 
contains a i;rea((‘r qun'itit\ of tii^iiu proportion to the ^old; on 
the ei.her hand, tlie pai]?fe is unm* beautiful or more rose- 
coloured, the more' solution of ^old the ju’ccij^tate contains. 
It is therefore (juite at the option of the expiTimenter to pre- 
p:ir(‘ a more or h'ss beautiful purple, if lie only act iqion this 
intimation with ]n'oper care. Proust and Oberlvampf have 
analyzed several rial and a iolet-jmrjde jneeipitatesf thcA' fonnd^ 
in a beautiful rose-pmqile - -‘JD’.'iS oxide of tin, and W’d2 jtold; 
and in a Aiolet-purjde [irecipitate, ft)' IS oxide of tin, andd[)'82 
pold. 

Accordinit to llerzelins, the jiniple contained — ‘JS’dd oxide 
of gold, — (id 00 oxide of tin, — T’tid water. 

• Aecoriling to Ihiisson, the pin pie jireeijiitate contains — 
2H'!)0 gold, — ^jid’OO oxide of tin, — d 20 chlorine. » 

Cassola,*l’rol’es''or of Chemistry at Naples, giAcs the fol- 
lowing receipt for the pre|)aration of the purjile : If* Iro- 
elflorate yf gold is jircjiared in the usual way ; at th(‘ same 
time, tin tilings are digested in xinegar for ;\vo (xr three da\s, 
and the solution is filtered. The solution of g(d(l is thin 
diluted with four or five times its Aveight of water, and the 
solution of jU'Otaeelatc of tin is ueneralh ])onred into it nn^^d 
the red jireeipitate has formed; it is ihi'ii washed and 
bottled up. 

Ca^sola as^*rts that he obtained the same results liy using a 
solution f)f ])rot(mitrate of tin, procured from tin tilings, dis- 
sf)l\ed in eoneent rated nitric acid Avhieh had lieen diluted Axilh 
fifteen parts of water. According to what he saxs, this solu- 
tion of jirotoiiitrate of tin must imt be used until it hasllieen 
for txvo da\s in contaet with the tin. Colli .solutions — that of 
the tin and (hut of (he gold — must lie mixed euld, in whieh 
case a purple precipitate, without a tinge of black, is kiime- 
diately produced. Cassola, however, prefers the piocess with 

^ Aunales de Cliimic, t. Ixxx. et ixx.wii.— (AWe of the Aulhor.) 
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acpIufiT of tin. IR also cinjiloyed prot^ulUiatefef tfin, diluted 
largely A\ith wat(T, for the ))reei])itation front# the solution 
of gold, and ohtaiLed the same favoi^rahle re.sults. The same 
phenonumon, ho\v(‘\er, with regfrd to the colour of the pre- 
eipitate, takes pla<*(‘ in preeipitating wilh sulpliate of tin, if it 
is used in excess, ns if inuriiite of tin is enij»loy(vl in too great, 
t g^iantity. 

^ A beautiful [)Uiyle m.ay also lie fibtained ])\ llie following 
melliod: (_)iu/part tlnn gold leaf is dissohj^ in a(|ua regia, 
tf»e solulion’''is poured into a gla''s, and/blufed witli lo j)arfs 
rain water; a soiurion of l’ij)ait iji-an Ini tilings in muriatic 
acid, ’.\hieh has been allowed to cool, is added, and at the same 
lime the mixtnnre is euntiimally sfirred. After it has remained 
a cjuarler of an hour undisturbed, one-half jiarl clean urine is 
])Oured into it, and the Avhole is well slirred. About two 
liours afterwards the liquor is poured away from the purjile, 
W'hich Jins ‘now subsideil, and the latter is eompletely edul- 
corated. *'* 

Aeeordiug to Steiicrs, a \er\ beautiful juirjile is jirejiared in 
the following manner : Fine gold is dissohed m aipia regiti. 
If tj[ie gold has been alloyed with sil\er, tlu' solution is poured 
away from the ju’ec ipilated eldoride of silver; (be latter is 
washed with distilled water ami added to the soliilioii, wliicli, 
without being lilteied, is etaponited with ti moiV’rafe beat until 
a thick ineriisltitiou of ciwstals is Ibrim'd, and oul^ a little of 
the ri'd solution bulibles up from under the incriisted surface 
when tlie \essel is iiielined on its side, 'flie wbole.is now' h'fl^ 
to cool, wlierebs it giadually solidifies tlirougboiil, and is dis- 
sohed without d(‘la\ m leu limes its wi'igbt of water; to a\oid 
the attraction of inoi’^tiin*, the solution filtered, and a small 
quantity of metallic gold is leb bebjiid. In order to wash out 
the filter, a jiortioii is reseiwed out of flu* water, which has 
been aeeurately weiulied, and this is afterwards added to the 
feolntion. The crvslallized salt of tin of compierce is quite 
good enough for the jnirpose; if it is moi^t it slioulM be dried 
.between jirintiiig-paper. One part of this salt is dissohedui 
foui; ])arts of distilled water ; the solution is tillered and used 
immediately, lieeaiise in lime it becomes turbid, ow'ing to its 
attracting oxygen from the air, and jwibmuriati* of tin is dejio- 
sitod in the form of a white powder. Next, 1 part of gum- 
arablic is dissolved in .'1 parts of hot distilled water, and the 
.solution is filtered through gray Idotting-paper, because print- 
ing-paper, on account of its greater closeness, impedes the 
passage of the gluliiioEs fluid. When the three liquids have 
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Doon piq)ar(«u m fbre^oinp; inanner, -^^20 grains tlip 

solution Qf ^nin aro mixed Avith 3 ouncc4 distilled water, 

and, after careful stirrinsL 14 grains of tlu" solution of tin are 
introduced. 'I'Ih' \e.ss(>l in^|\liieh tl»e latter was weighed out 
is rinsed uith a little w'ater, the whole is (lun mixed with Ud 
grain.s of th* solution of gohl, and the >(‘ssm whieh eonlained 
it is likewise riuM’d, not wini water, hut v. jtli the mi.YtLi.^e 
ftself. Ihe enlo’ir which aris(‘s from the ahove-inentioned 
projiortions of tjie.s(‘ iuLiredients is a lierv uaKlSsh hrowu ; it’is 
only in the fire, wh^^i this ])rei)aration is us(>d tin- glass-jiamt- 
mg, that it (hwelopes a ^urjtle^uneijualled in lieauly. Tin* 
[‘oloup may he slii;litl\ atleeted l)\ the action of the acid whieli 
has heen disengageil by the formation of thefc;|mrj)]e in the 
lujuid ; hut this is oh\ialed hy diluting the solution xvith 
[■wiee its \vc‘ight of waliu*, dissolving 10 grains ot i>icarhonatc 
if pnta^h in it, and mixing with it, according to the above 
iirei’tion, some ot the solution of tin containing grin.^ 
d’o separate the juirplc, whose jirecipitation is'^t present 
’etarded hy tin* gum, alcohol is added to the mixture until it 
;rows ver\ turhid; for this ])urpos(‘ about twiee its weight of 
r.» per cent, sjiiril is recpiired, that is to say, if hiearhom^te of 
lotash has been used, otlu'rwi^e three times is necessarv.* In 
W'^course of an hour, it’ the solution has been oeeasloiiallv 
stirred duriiig.this lime, tlie purple is jireeijiitated in n‘ddi.4i 
irown tlaktxs, aiul-'hd snpeinutaiit liquor lemains clt'ni , vMth 
only a slight tinge of eolour. This is deeanted, and the preef- 
^pifatc is ihen washed with some more sphits of wine; it is 
strained thiKnigh a filter (if printing-])aper, giadn. llv deprived 
of its moisture by being squeezed with the litter through hlot- 
tiiig-paper, removed to a ruhliing saucin’, and then ground with 
weak 50 per eciit. spiiits^of wnie to a thin ]»aMe, whieh is 
^boiled for three minutes in a ves.sel jirojier for the purpose, 
and then jioured into a eyliudrieal glass. As soon as it has 
suhsidi’d in this vessel, the liquor is poured away, and is rc- 
pjaecd hv? twice as much water. This operatioii'is rejieated, 
hy which means the gum is removed, all exeejit a slight resi- 
due, whieh ean do no liarm. Should the purjde subside wery 
slowly from the last liipior, and form a dense, almost transpa- 
rent, red stratum overjthe sediment (a fact whic'h juoves a 
dis})ositiou to he dissolved), the water must be jumred away, 
and a small portion of strong alcohol must again he added to 
the remainder, in order that the purple may coagulate rathe’* 
more densely, and the last addition of liquid may be filtered. 
In either case, tlic precipitate from whieli the liquor has been 
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btiniiifd is prcsscj. as bcforp, with bollvmi blottiiig*- 

paper, and, while fnoist, is scraped off witli a bUv.i^ knife, and 
dried in a ])()rcelaki saucer, whereby vt diniiiiislies considerably 
in bulk, and becomes of a ])erf(‘c|’y diiiijy colour. 

Aceordiiij;- to Buisson, the purplv prepared nitb tlie 
p^reatcst certainty in the folbm im:: manner; 1 of (be 

pure^t tin is dissohed in a suibcient (pumtity of muriatic acid. 
Ifie solution niust Ix* neutral. I’nrtbei’, 2 //;v///o;/c.v oj tin ate 
mixed with auua rei;ia, composed (d‘ :> paits yf nitric acid and 
Ppart oi muriatic acid, so (bat the soluti^ii contains no prot(1- 
cliloride oi tin. Lastly. “ (j nun mrs of tine i;old are dis''oh(‘d 
ill a niixturi' ot I part (d nitric and and (i parts of nturiatic 
acid, and tbi*^ solution must likewise lx* neutral. Tin* latter is 
diliitc'd with o’, Ufrns ot nal(‘r, the solution of pi'rcbloride of 
tin is added to it, and (bat of tl:e proi(x*ldoride is intnxluced 
a drop at a time, until the pn-cipitati* that is beinir formed 
possesses tlte rcipiisite eoloiii. This piecij»ita(e is edulcorated 
as (juiekh as jiossilib*. 

It is of iiiijxirtama* to know (bat (be ]x*reiiloiid(* and the 
protocliloride must not be produced separati'lv , but both the 
cbloiidi's at (In* same time, to enable ns i(» olUaiii the [uirjile 
froih eldoriih* ol‘«xold; and that it is linther Kqnisjte that the 
threcVlilorides sliould be jua-jiarid for use j)('jihc(]\ hec from 
acid. 

Herr Ci. ( la'uzbiii’ii,'* a prai'tic.'d clnnust, jiaiSii’ularlv re- 
•conimends, in tin* pr(‘paration of the purple, the use* ofa solu- 
tion of tin chemically pure; he (hercl'on* aihise,^ that 'iln* 
brokc'ii (in me should' lx* first treated \\ith nitnv acid, nhich 
dissohes all otlu'r foreii^n metals, and coineits the tin into an 
oxide. After tin* blue solution which (*on(ains tin* forei*^**!! 
metals, and amon^ others C(tj)]n r, has lx‘(*n poured away from 
the oxide, which is in (he form of a wliite jxiwdcr, alid the 
latter has been washed, dissolved in muriatic acid, and inspis- 
sated, eldoride of tin, clieniieally pure and tiep from acid, is 
()btain(*d. It now only remains to observi*, that jiercblorido of 
,tin, diijesfcd with metallic tin, frives protocliloride of tin. 
W hen (lie two .solutions oi'lin lia\e lx*en jirepared iiitliis man- 
ner, the reinain(l(*r of (be operation is jicrfornied accordin'; to 
Buisson’.s method. Alter a lew slight ]ireliminary experiments 
Jiaye sbowii about the maximum of jierebloriiie of tin that 
the solution of gold will bear, in order to gi\o the purjile with 
^Ibe protocliloride, the requisite quantity of pcrcbloride is 

* Journal fur praktische Cheniic, heniusgcgcheti vom Prof. Erdrnaim 
and Prof. Schweigger-Seid/il. IJd, ix. Heft. of the Author. ) 
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poured all at^ once |iit4 the very dilute solu^ou of gold^A^hich 
is not thejjeliy renacred turbid, and a slow Irecipitation is pro 
<luced by the iiitrodue%)n of the protocllloride, ^erv much 
diluted, until the jnirplc tinkappears. 

It M'as now a still nufre (nHieult task to find a suitahle thix 
^ and other i^irredieiits, in order to obtain a l)eaiitirul en.ainel 
colour. At last it was disced ered that antir jonv and 
(•namel were th" substances which, when !yi\(‘(i with the mi\, 
w'c're capable of light(‘nitig tin* tint of fine jni ole, so that ttte 
Tose colour was part’^nlarly heaulifiil. The addn*»n of nieta^ic 
silver and (‘hloride m' si her, hy^w Inch the jnirjili' colour used 
forme«ly to h(‘ hi ought oiTf more strongly, wa^ not ajiplicahle 
to this pnrjile, and gave a U'-ele-s colour, niinglei^ with a hornv- 
looking vellow', e\eii on tlu' addition of a \ery minute quantity 
of these substances. 

Porcelain, of dilh'n'ut Kinds of glazing, gave various tints 
with one and the same pin pie. Herr Creiizbutg observes, 
that antimony not oidy Inings out the jmrjile tint ••ore finely 
than any thing else, but aKo gi\es eonsiderabix more body to 
the colour, so that it la'ars more Unv, tuul eonseijuently a given 
(piantity goes further. 

Persons who were (‘Vjienenced in the jin-paration fd’ a 
hgautiful juirple, ami with A\hom he was jiersonafly ae- 
(juaintcd, assiyed him that they nex(“r used (he preei[)itate c/ 
(assius in •the ]ire.p ’r.ition of (heir linest purj>le, unless they 
had obtained it aeeidentally. According to tlnur assertion, th<> 
])if'cipitat(;, width is of a grey colour a]>pr"iehing to violet, 
should gixckthe most beautiful ]nirj)le ; ihciUrtu " the colour 
of the ])reeij)ilate, tin* more hiilliaut the ])iir])lo which it gives 
when fused. This dirtx preeijutale should eonlaiu more gold, 
and urine should he enqdoxed in its jircjiaratioii. 

Prick, the prix \ 'CoiinstTlor of llit* mines, gixos the folloxxing 
jiroeess for tlie preparation of the ])iirple : Tin is dissolved in 
very dilute ayua regia, xx it bout the apjdicatiou of heat, until 
the litpiid begins to as.sume slightly the n])pearauee of opal ; 
the tin is then taken out and weighed, the liipiid is diluted 
with a xery great quantity of xvaler, and some dilute sofulion 
of gold and dilute sulphuric acid, in certain gixeii weights*, arc 
.simultaneously poured jiilo it xvhilst the mixture is being 
stirred. The quantify of the sohifioii of gold to he poured 
into tile solntioii of tin must be such that the weight «f the 
gold will be to that of the tin as 36 to 10. 

are indebted to Professor Fuchs, of Munich, for a re- 
markably simple method of preparingdthe purple, A solution 
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ot periiuriate ofjvon is added to a solvtioii of piotochiuride of 
tin until the forrVr loses its eolour and assuii’n s a pjrecnish 
tinge. The inixthre is then dilntcn with water, and some of 
it is poured into the solution of /i.old which has been properly 
diluted. Tlie most beautiful purple is immediately [)roduced, 
while the jirotoxide of iron remains in the so! itioii witlmut. 
laying any injurious ellect. The precipitate bccfinies lighter- 
coloured in dr\ing> and appears as a dirty brown powder. 

Herr C. F. ^'!apaun consid<‘rs the method of I’rofessor Fuchs 
tiie liest, jitiigiiig from hi> own e\pcri<,,ic(‘, but recoimneiKis 
the following ])roce^s in the nrepajf.uion of the purple jiowder; 
Let a solution of jierchlonde of iio.i be diluted with thive jiarts 
of w’atcr, to ^ liicli l<‘t a solution of prolocldoride of tin, pre- 
pared from one ])art of protochloride of tin dissolved in sis 
parts of distilled wat<‘r b\ means of a few drops of muriatic 
acid, la' added, until the mixture has assumed a greenish 
colour ,, Lit this mixturt' be further diluted with six ])arts of 
distilled V.'ater, and kept ready for us('. If both the solutions 
were to lie diluted at once with the wliob' quantity of water, 
the transition of the lirowu into the gH'cnish eolour would not 
be so clearly percciied. In the mean tiiiu', let pure muriatic 
acid be jioured upon so much gold as i^ reijuired for the ope- 
ration : let thewdi(»le be heated to iioiling, and pure nitric a»'id 
i»e iiitrodueed, in small (juaulitie*> at a tune, u itil all the gold 
is di.-'Sclved : an excess of acid, C'-peeialK nitrii* acid, should 
lie a\oided. To this solution let a jiortion of distilled Avater 
(.'hiO times tliat of the gold to be used) be added, a'ld some of 
the solution of iron and Im be pouri'd into the mixture, A\hilst 
it is lieiug stiri cd, as long as precipitation takes place. The 
precipitate Avill be of a beaulitul purple, when dr\ will appear 
liroAYiier, but will dissohe in ammonia and fused pigments 
with an iiiteu>e pur|)le colour. 

Hr. Holley, however, could not alwa\s obtain exactly the 
same jirepaiation aeeordiiig to (lie above method ; he therefore 
attenijjted to jiroeure a solution of (he sesijuioxide of tin in 
!\notiier way. Tin* comhiiiatiou of chloride of tin and chloride 
of ^minoiiiuiii {pinhsalt, as it is called, a salt eoiisistiiig of an 
C(|ual nmubev of atoms of chloride of tin and chloride of am- 
monium) seemed very well adapted tv) this purpose. This salt 
is anhydrous, and not aifeeted by the air, so tliat when exposed 
to d^y it undergoes no changes which would he likely to induce 
^ari unseientific chemist to adopt wrong methods of jiroceeding. 
It contains an accurately balanced cpumtily of chloride of tin 
not liable to change, and this very circumstance renders it 
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adapted tl^e pr(l)aiYio» of the oxidized patter whij;h lies 
half-way b^'ti^eeu the protoxide and the j)erlxide. 

Dr. Bolley docs not recommend the ])roduJtion of this sesqui- 
salt of tin by tlie use of a j)r«||crihed weij»;ht of protochloride of 
tin dissolved in water eontafiiiug muriatic a(i<l, because any 
directions fo%(l()injr (liis woulilbe uncertain on a* count of the 
various quantities of water wh*h the salt of tin contains, aii^J 
partly on account of the increased oxidatioy of the latter :^x- 
jierieuce alone teaches ns that jiercblorble ol |aii boiled wirti 
flu can be converted^nlo the protochloride, anfruonscqueiitK', 
if the ri^bt quantity of tin be i^cd, into the scsquiciiloride. 
Aceordine; to J)r, llolf y's^xperiment, perchloride of tin com- 
bined wa'tb sal-aniinoiiiac is the sanu' in this inspect as per- 
chlorhh' by itself. The jiinksalt contains 7 t)‘S per cent, per- 
chloride, of which ja r cent, is (in : if this amount of tin 
'be increased l)y one third, tin* quantity of chlorine remainiup; 
the same, sesquicbloride will be produced from the perchloride. 
(Consequently lOt) jiiuksalt napiires l(l‘7 metallic Atfi. Dr. 
Bolley subjected pinksalt and tin in the jirojiortiou we have 
sjieciiied, together with w’atcr, to tb.c action of beat until the 
tin was dissohed: he tlum UH’d tin* solution for the jirecipita- 
tiou of the puiqdc. ^ 

•We now' ])rocet‘d to gi^e a more detailed aecoimt of the e.x- 
periment : l’.‘JI grammes of gold were dissolved in nitro* 
muriatic aefd, an (■‘Xc'ss of acid being carefully avoided, and 
the solution wu'' diluted with 480 granimes of water, the jiro- 
jKiftion sp^citied by ('apaun. To 10 grammes of dry ]) 0 '\salt 
he added 1*J)7 of tin tilings ; 180 grammes of water were 
weighed out, and of these about 10 gramme.' wt ‘ ' immediately 
brought in contact with tin; tin a. id pinksalt, ami heat was 
ap])lied until the tin was dissolved. The solution w'as now' 
mixed with the remaining*! 10 giammcs of water, and some of 
it was gradually introduced into tin* slightly warmed solution 
of gold until s^ll jirecipitation ceased: the preeijiiOUe soon sub- 
sided, wuS taken out of the filter, washed and dried at the 
tehiperatnrc of Itltf'C. : it weighed 44)2 grammes, and had_ 
become dark brown. The strained liquor was }et oidy*of a 
jiale red colour. The precipitate dissolved when digested in 
strong ammonia. The .gold which it contained (calculating 
from the quantity of gold consumed) amounted to 21 '4 .per 
cent., a result whicli is most in accordance with Fuchs’ analysis 
of the purple : he found in it 19 per cent, of gold. In either 
case, every one w ho is engaged in the preparation of the purple 
for the purpose of applying it to the ajts. will find in what we 
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have suited an inWlihle means of obtair/ng, he most dficacioua 
proportions of tlie^'peroxide and the })rotoxide ofTin that have 
yet been diseovered. 

Of the Bhtp . — The blue pignynt receives its colour from 
oxide of cobalt, and belongs to tlic class of fused })ignients 
which are coloured hy clicinic;;,! coinl)ination. The oxide of 
( dj‘dt (‘oml)ined \ulh silica and boracic acid acts as base. 
This piginenl is iiUo one of those whicli rc((uire to be fn.scil 
before they arr'cni ployed. As tin* peroxide is the most easily 
prepared of .Ml the oxides of cobalt, it i nsnalls mixed with 
th(‘ llnx, Ibr ue Know that i/t pa^sf/^^j into protoxide at a high 
temperatnre. This change takes ])lace innch more ra])i(]Iy and 
more etfeetiud'y wlien assisteil l)y tin* action of a ti\ed acid. 
Th(' ])resencc of the flux satisfies tlie latter condition. The 
peroxide of cobalt is reduced in contact uilh silica and boracic 
acid, and readdy unites with them in tin* ^tate of protoxide. 
The ea,^“ with whicli the reduction jind combination take place 
is natnraii'J in proportion to tlic abundance of silica or boracic 
acid in the Ilux. ]>ut if, on tlie contrary, tlie flux contains too 
groat a (piantits of base, tlie col»alt, nj)on which the action of 
the fcids is now less poweiful, is reduced with dithcnlty to the 
state of ju’otoxide, and reepures an intense lieat to etfcct a 
perfect (‘onibination; and e\('n then the colour is seldom ])uie, 
and a lilacKidi bine tint is usually obtained. A lother circum- 
stance, \i7. imjmrily, contributes to imjiede the ’solution of 
the colialt in the Ilux. 'J’lierc are iwen anterior combinations 
of cobalt with certain oxides, which, whemwer tlnw bappmi, 
render it extremely insusccjitible of the action of tl/c Ilux. In 
this case it Aery freipieiitly assumes a gn'ciiish tint. It is 
tliereforc evident that cvervlhing Avhich contrilmtes to resist 
the coinersion of the jicroxub* into tlic protoxide opposes the 
combination of cobalt wdth the acids of the Ilux. The whole ^ 
resistance lies in this; for if the protoxide i.s for a moment 
jirodiiced, it is rapidly absorhc’d again, as will ajipear from the 
following remarks. 

. Ceclain necessary condition.s of exjKUision fn’quently require 
tliat tlie vitrilication of (he eohalt, contrary to the dircclion.s' 
we have given, should he cHcctcd in \cry saturated flux('s. In 
such a case its coinhiiiation is assisted-in a remarkable manner 
by llie following j)roce.‘<H. If a certain quantity of oxide of 
iintiinony he added to the [leroxide of eohalt at the moment of 
Us mixture with the flux, by virtue of its great affinity for the 
oxygen, it ra[)idly and completely effects the reduction of the 
jicroxide of cobaU, The autimonious acid which is thereupon 
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produced «doe^ notl injure the purit) ol' tl^‘ colour y the 
slijrhtest dcgJiV, ana docs not perceptibly iTA)air the transpa- 
rency, provided that too much oxide ot'antiSiony is not used. 
It is extri'inely probable tliat|ho protoxide of tiii produces the 
same effect. • i 

^ A niixt lire oxide of zinc aud jieroxidc of cobalt produces 
the suine effect in anotlier A\ay.* The reniajl.able endeavoumt 
tlie oxide of 'One to enter into various eond>inations ^^ith fm* 
jiroloxide of cobalt affects the peroxide in the si^ie way asthf 
silica itself. ^ • • 

Pliosjihorie and ar.^nie acid lil^wise favour tlie solution of 
proto\iJ(‘ of eoi>alt in tht^fiised pij^ment, whether they are 
added in an i^ol.lted stale oi in eoinbinatioii wj^h the cobalt 
itself, that is to mmv, in the ''tale <»f phosjdiates and arseniat(‘S. 
Jn the former ease, they act In increasm*>: the (|uanlity of the 
'acids; in the latter, heeaii'-e tliey contain cobalt in the state 
of protoxid(‘. It is then only necissary to mix ihtin wjjh the 

' tlux. 

'\Vc iia\e said that tlie peroxide tif cobalt is pjeiierally 
cijiployed in order to oht.iin silicate of cobalt, which colours 
the fused jiiament blue. The jnineipal reason why tliis is 
chosen is, that if protoxide wert. n>cd, it would he coini/tcd 
inti* jtcroxide liefore the comliination is effec(<-<l, bccatfse it 
In rn?5 at a red Jieat 'I'he caihonalc xv(»nld furnish the same* 
result. Ihff a (oi’diinuiion of oxide of colialt with ox^’e of 
zinc, wliicli resists the action of heal liettcr, may lie employed- 
with ad\ai^laiie. This (xmibitiation is ohi • ucd by dissohinjj; 
out* ])art of ^sidj'halc of cobalt and two paits of sulphate or 
zinc ill a sufficient ({uantit} of watcT. Into this Inpiid a solu- 
tion of earlmiiale of potash is jmured until no more [U-ecipitrte 
is produced. 'Phis precipitate is placed in the tilti'r, x\asl)ed, 
and dried, and is then tin- eonijiosition whii-h was reijnired. 

Not only does tlie oxide ofeoladt prodma the richest colour 
of all the oxides, Imt also a very small qnaiititv only is neces- 
sary to im^iart a very dec]) colour to (he fused pijrmcnt. The 
hlftc [li^nient is compo'-ed as follows: Peroxide of colialt ] 
part, orzincate of cohalt jiarts, Ilux from (» to ft parts. 

Th(‘ ilnx which is m-cd for llic blue piunicnt is one of tlie 
three wliicli we ha\c sjici-ifnal amoiiii: the jinxes for pii»:nicnts 
of the second class. The tlux and the oxide are le\inatcd to- 
gether, the mixture is jmt into a erucilile, whieli is kept%t a 
red lieat until tlie contents are perfectly fused and all ebullition 
has ceased; the jiigineut is tlien jmured into cold water, dried, 
aud Imgated. » 
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The^ oxide of ^^'obalt is einployed jn A^irious^ pfoportioiu 
according: to the strength or weakness of tnc colt-iring. Thf 
taste of the artist ik easily satistied in.this respect. 

As far as regards the hhie pi^ inents of tlie aneients, they 
are the he^t of all their eoiiipos' ions. The reeeij)ts of Feli- 
bien and Ilandierpier do lllaneoprf, whiih we posses*^, afford a 
Vv'*ry exeelleiit eoloiired glass, flie bine jdginents that Levied 
and the brothers Ijr'collft used to employ seem to lia\e been 
dfawn from the same souree, althojigii the imitation is not 
ve'.y eorreett This j»igment nas eom]t(w(‘(l in tin* following 
manner: 


Minium . . . 1 

of cobalt .... . . 1 M 

SiluM . I jiaits. 

Niti.ito of jKit.isb 4 


It is a (|uai!risi!ieale, and reminds ns of M. (Ininanfs com- 
position of /.int glass. F(tr 2 atoms of f»\id(‘ of lead, 2 atoms 
of protoV'ile of eobalt are .substituted 

This enamel, like the nMJorit^ of the aneient ones, i>< not 
capable of being used as a piiiint'nt, on aeeonnt of its slight 
fnsibilit\. However well it might ha\e been adii)>ted to the 
wind'. iw -glass of the ancients, it is certainly nntlt for tin' glass 
of the' present da\, which is much more fiisibli*. 

' The .saturating point of this pigment was 'ijiplied by the 
ancients to other colours, particnlarlN to g’cen, on account of' 
which wc have dwelt longer upon it than we should otherwise* 
have done. 

Of Hie YvUinr . — The fuseel piirmenis ma\ be coloured yellow 
by a grt'at number of substances. 

A lively and brilliant colour is obtained by means of metallic 
silver, d’he oxide of uranium by it.self, when dis.solved in a 
tlux, fnrnislies also a beaut ifvd yellow ; but, in ino.st cases, those 
oxides which are used as colouring materiah. are combined with 
one another by twos, and often in grt'ater numbers. Thus, 
e.ff. we combine protoxide of lead witli aiitimonic rtcid ; pro- 
toxide lead with oxide of iron ; oxide of zinc with oxide ‘of 
iron; oxide of iron with antimonic acid. Other compounds 
likewise furnish useful yellow pigments. Among these are 
chloride of siher, chromate of lead, v\c. 

Each of the.sc colouring substances jiroduces the colour 
whicli belongs to it. 

Silver gives a yellow varying from siskin yellow to purple. 

The oxides of lead and antimony also furnish a siskin yellow, 
but it is oparpte. 
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The oxklcs.of ziu," iron ^ive mi ochre-f^lourcd yellow. 

Chromate fjf leuilt to(), yields a very li\ely yellow tint, ike. 

Ainoii " a^l these colon wig substances, the chloride of silver, 
ziiieate of iron, and antinioi iate of lead, are considered the 
best. The three tints Mhhdimre produced iiy these colouring 
^materials satisfy all the rcfjuirttfnenls of ghvis-paintiiig. 

Yellow frmn .sv7m’.— Tills t^dour is ol‘<aiued Milhont IM 
intcrventifin oj n flux. The process consist^ in covering those 
parts of tiie glass that arc to he stained with a ;'^"tc eoin])oscft 
df chloride of silver and ealciiu'd yellow ochre, l)(^th levigatAl 
together with water. After th(‘ g^ss has been heated to a red 
heat in«the ninllh*, tlu* la}cTof ocliri' nhich adheres to the sur- 
face is removed hy means of a spatula, and tin* is found to 
be stained. The yellou obtained in thisuay varies from siskin 
yellow to purplish yellow. It is not always, ho\ic\er, at the 
bjition of the artist to obtain any of these tints whatsoeier, for 
some kinds of glass are stained h\ this process only Brig 
yellow, while others are capahle of receiving a d(\«f orange 
colour. The orange colour is frcipicntly only to be obtained by 
repeating the jn'oeess onci* or twice. 

'I'hat kind of glass which, when plastered over with ela}\ is 
most disposed to lose its glaz('. and which partly or entifeJy 
givtfs up the jiotash which it contains, seems to rccei\e th^best 
colouK , 

Dumas i.s»of opinion that the white kinds of glas , those 
which contain a great quantity of aluniimini, are the hesi. for- 
s^tamiug witji silver, and they are the very kind'' which, accord- 
ing to this chemist, can h(‘ the most easilv dtpvivid of tluir 
glaze. In the act of {larting with their glaze, which i'l effected 
by tlie assist aiiee of a paste or cement, a fonnatioii of certain 
silicates which crystallize, ^aiid a separation of a part of the 
bases, take }daee. Those of them which are volatile, e.(/. the 
Hii inlies, are disengaged, and the fixed oxides, e.(/. those of iron 
and manganes^ jiass into the state of sesqnioxide. 

This is *1110 ease with regard to the separation of a jiortion 
of 'soda or potash, upon which the colouring of the glas§ hy 
means of silver depends. AVlien the glass is covered vvithjthe 
paste of clay with which chloride of silver is mixed, and exiioscd 
to a red heat, the chloride is volatilized, its vapour saturates 
the glass, and as soon as it comes in contact with the potftsh 
which has hi'eii liberated, the silver is reduced to the mctlillic 
state; chloride of soda or chloride of potash is ]irodiiccd and 
volatilizes, while the metallic silver is fixed upon the surface, 
and often ev'cn penetrates a considerable* depth into the body 0 / 
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the If tluyiuaiility of reduced s^Aer^is snifdl, i\\Q colour 

is siskin yellow. If it is more considerable, the ytiClow becomes 
deeper, and ])asses'over into a more le>s intense red. 

'i’be latter colour may be ohl^iiiu'd in less time, and \\ith 
treater certainty, b\ nsin^ u:lass*,vitli \\liich a certain <piautitv 
of chloride of silver has been iiii vcd at tin* momen^ of its maim- 
tiic^nre. For this j)nrj>osc tlic l>lass must be \\{“11 refined, and 
contain no c\et‘S.s <»'f uiicoinbined alkali b\ which (be chloride 
(I? silver won^ he reduced too soon. 'J'he colouring is then 
eliccti'd ill the manner we have already (jvscribi'd. 

Thai it is (he nalnced iu‘'(alli(“ ;*il\er wliicb ]>roduc('s the 
colour ill the glass has been denioiistralcd b\ very (ib'cl^ive 
experiments. 

If we take glass with which ‘*1 of chloride 

of silver has hcen mixeil, heat it ivd-bol, and in this state 
cause a .stiy.un of liMlrogen gas to pass over ils surface, the 
glass i'Mniediatelv receives an iiiteiiselv red colour, vvhieli result 
is likovvisO obtained liv coviuing the gla>s with juire clav . In 
the former case, the action ofllic bvdrogeii giis u|)on tlu'chlo- 
rid(' of .silver is manifestlv tlie inineiple upon whieli llie eolour- 
ing.of the glass dejiends. Now tlie action ol‘ this gas consists 
in redneiijg’ the silver to the metallic state ; for if tlu‘ (piaiitity 
ot‘ eliloiide of silver lie increased, the surfaei', wlien acted iij on 
iiy the hydrogen ga.s, is covered with a stratniv of siher*pos- 
sessing a inclallie lustre. 

Hie same colour is aKo jirodneed, as vv(> have statial, hy tlie 
surface being in eonlaci with a laver of i‘l;i\, and, we believe 
that the nature of the process liy wlueh it is piodneed is exactly 
the same It docs not appear, liowmcr, as if the clay effected 
this by an immediate action, that is to sa\ , l>y the rcdiicfion of 
the chloride of silver. AVc attribotj- this action to one of the 
])henomena which aeeomjtauv the depriving the glass of its 
glaze, namely, to the volatilization of (be jiotasli. " 

Even up to the present dav, the staining tlu* glass yellow has 
been atiriluitcd to (he oxide of silver ; but experieiielf' incontro- 
vert'blv j)rovc.s that ibis eifeet is jnxulueed by metallic .silrfr. 
In this there is a striking analogy between tlie manner of 
colouring of the hitter and (hat of gold. 'J'he yellow or red 
colour proceeds from the silver in a st-'ilc of extremely fine divi- 
sioh, and the jmrple from gold in tin* same condition. 

\’^lien tlie silver is in sncli a state of division as to he 
ea)»able of colouring the glass, it only continues .so under cer* 
tain conditions, Aceordingly, as soon as tlie yellow is pro- 
duced, care must be taken not to let tlie gla.ss pass into the 



PAINTINTw ON GLASS. 


5A 

State of lusi^ii, ill |]ic disturbance proditfcd by tha motion 
of tlie liiyitd nias'^ tlie jiarticles of silver assemble, in larger 
groups^ from whence arises a new colour in place of the former. 
The silver in this state of h^s minute dobinii assumes a very 
intens(‘ blue colour. ifenceVe arrive at this practical conclu- 
sion, \iz, tlitt silver is only (^[lahle of colouring glass at that 
'moinenf its formation at winch it has heen hronght t*4fie 
firoper density, and that for tin* eolouring f»f fused pigments^ it 
^eau only he n'^ed within certain liniitations of fu*;ihilih ala heat 
wliich the glass sha’l^he able to hear. 

AVe liiive one or two m^’e wot%!s to say u]>on the preparation 
<d’ tin* |)ast(‘ for the vellow. Ferniginous ela\ is used, com- 
monly known h\ tli(* name of yc/Ze/e ochre, 'f’liis clay must 
1)0 calcined, otherwis(' the paste wliieh is lai<l on the glass 
would he full of crack';, in cousecjnence of the diminution in 
hulk which clay undergoes when e\j)o^e(l to a ^strong heat. 
'I'hose ])arls of the gla-'s which correspond to these eracNs would^ 
then receive no colour, (’ousefnieiitly, the yellow ochre must 
he raised to at least as high a (emj)eratnre as the glass in the 
ninfUe. 

The relative (piantities of <'hloride of silver and Inin it ^clire 
are as follows : 

t 

• ( liloride ot’ mIvci 1 jiait. 

Oelirj; .... fjoiii () to ] 2 pnits. 

A greati'r jiropnrtion of eliloride of silver "onld cai^e tlfe 
,}ij^teto Jijhere too strongly to the glass. Tlie chloride of sil- 
ver and tln'*elay are earejully rubbed ujkiii a glass plate with a 
suftieient (jiiantity of water to form a paste, which is ajiplied in , 
a thick layer to the surfat'c of the glass by meams of a paint- 
hrnsli. 

'J’liis yellow is fre(|neiuiy employed to give hrilliuney and 
liveliness to tin* red obtained from iron. In tliis ease it is uj)- 
plie<l to the wde opposite to the painting. 

('liloriAe of silver, by itself, is also capable of staining the 
fused {ligments vellow; hut then it inijvarts to tliern a colour 
of its own, if it mixes with them witlmut being decomposed. 
Here metallic silver is not the cause of tlie colour. The chlo- 
ride of silver must he funed witli its flu.x in the proportions of 
from 1 to 2 parts of the former to H) of the latter. A>*hen 
united to one of the Ihixes for pigments of the first classf it is 
used as a mixture to the flesh-red to give it brilliancy. With 
the purple it produces a carmine tint, and only n small 
quantity requires to be mixed with it. • * • 
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The ]^’ell()w which chloride yi’ silver furnishes enn 

also he enifjloyed an isolated state. o 

Oranye colour from si/rcr , — This ^oran^e colour*^is only a 
shade of the yellow from siher which we ha\e hecn sjx aking 
of, and is likewise ])re|>ared in tin same way, except that for 
chloride sulphuret of siher in >lie sjinie proportions is siih- 
stily/ed. Similar idnmomena may he obsei ved during tlie - 
process and metallic silver is always the element of the colour^ 
Oi^jin^e yellow obtained with iimeh "leater eerlainty from 
bulplmret of Sil\er, wlnle on the other liand chloride oi’ silver* 
answers jimeh In tler for a /ijrht yellow, althoni!:li it is not 
always in onr jmwer to produce any '^'i\en colour. 

lied from ,sdrcr . — A red colour is also infallibly obtained 
b\ using sulphuret of silver. In this case the ])reparatiou 
which was eniplo\cd for the orange yellow is slightly modified 
by adding a few drojis of sulphuric acid at the moment when 
It is beipg used. If no red he olitained at the first la\ing on 
of the pig^iWnt, it must be laid on a .second time. 

The sulphuret give^ an intense colour with much greater 
certainty than the chloride of siher, for at a r(*d Iieat it 
decopipo.ses of itself, and can therefore jiroduce its efiect 
with^dt the aid of the unglazing. The latter, however, is 
not jirejudicial to it, and is only to faeilitale tlu‘ saturation of 
the glass by metallic vajumrs. The mixture otVsulphuric acid 
has, in our opinion, no other object than this. Some suljdiate 
Or other is imdoiditedly formed by tlu* agency of this acid, 
which is (h'eomposed in the red heat by tin* silica pf the ehiv, 
and occasions the internal motion of the glass, whilst it affects 
its .surface. This is what actuall} takes jdaee in the unglazing 
of the glass, which unglazing w'C are coinineed is effected bv 
means of a mixture of sand and .sulphate of lime. 

The unglazing which is cajudjlc of facilitating the colouring 
of the glas,s by siher is not so great a change in the glass ns 
to deprive it of all its transparency, hut merely a slight 
modification hy which its properties are miiiijiired. It is 
worth observing, howe\er, that a piece of glass stained rdd 
in this manner does not possess the ]uirity of colour which 
belongs to one coloured by copper. ^Vhen the tone of colour 
is the same for botli, that which ,was coloured by silver 
appears the darker. 

Sirtphurct of silver is prepared iu the following manner: 
Jhirc silver is melted in a crucible, half its w'ciglit of sulphur 
is then introduced. The sulphuret of silver which is generally 
used is prepared hy heating together 2 parts of silver and ^ 
of sulphuret of antimony. 
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Oc.hrS Yellow. — Tl'^ ochre yellow pigrne^it is oue those 
fused pign^nts ^\1licl*arc coloured by in'xturc. It receives 
its col()ur*froiii the mixture of oxide of zinc and oxide of iron. 
This fused colour is a zinente of iron In which each atom of 
the one oxide is comhim'dlvith an atom of tlie other oxide. 
'Diis salt ii^ obtained from \dj»hate of hoii and sulphate of 
zinc precipitated uith potash, soda, or theii carbonates. 

• The persulphate of iron is prepa ed by di>soIvinu: !)ll parts 
of protosidphatc ofiiam in 101) parts of water, ^ind addint; ffalf 
as much sulphuric,, acid as the salt already ctaitains. The 
solution is heat('d fo'^tjoil^Lr, nbjyi small portions of nitric acid 
are iiitroduced, until allintrous acid has ceased to lie dis- 
rn'ia;L;ed. Tills ojicration may be explained i^i the I’ollouing 
\Na\ : 


The protoxide ol’iron conlani'. 

1 atom (if irnu ... . . 

1 „ o\}un) . . flHI- 

1 ,, ,, acid . . ... ;)()<•! t) 

1 [)i()lu‘'iil|ili.iic Ilf lion .... 

The persulphate of iron eon''ists of 

2 atoms of noil . . . ... t>7S’4.'t 

d ,, o\>!xcn .'too- 

;; „• „ a. id . 1, iH 

1 , peiNidplialc of iloii . . . 

.V is tl^Tefore neee.ssarv for the ohtai.iin.' 1 atom ofper- 
snlphate of iion to atbl To ‘J atoms of protosulphate of iron 
1 atom of siiljdiurie acid, that is to , half as mueh as* the 
salt alreaily contains, and I atom ol’ oxyiren besides, ulneh 
is supjilied by the nitric aeld. 

'file protosulpbale of iron, when eiy slallized, contains 
d 1 to do jier cent, water, and the sulplmrie aeid of commerce 
contaimf only Nl'diS per cent, pure aeid. ("oiiserpiently 18 
parts of the .sulplmrie aeid ol'coimneree must be added to 10,0 
of er\ .stallized jirotosulphate of iron. 

In order to form ziucate of iron, so that each atom of the 


one o.xidc shall he coinjjincd with an atom of the other oxide, 
a solution of pcrsulplmtc of iron and anotlier of sulphXtc of 
zinc, both having the same weight on the areometer, nfust he 
prepared separately, and so imieh iii volume must he taken 
from each, tliat the salt of zinc may be to that of iron as 2 
to 5 ; or a solution of the salt of zinc, w'eighing B., and 
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allot! ler of the su^t of iron, wei{^hing 25° B., may be mixed 
together in equal quantities. The prfx’ipifate w*nich is then 
obtained by means of jiotnsh, or its cjrrbonates, willVontain hi 
its composition tlie proper proportion; for sulphate of zinc 
consists of 


1 atom of ()\i(l(M)f /,inc . .i.. . . 

1 .. .. Jicid . . . . . r.Ol-K. 

1 .. ,, of /me lOI) t IS 


iJ'lie (inaiiUtu-i of the sulphate of //me and tlie Milpliate ol« 
iron, eaeli of which coiitanh 1 al(/m ^)f oxide, aie in tlie 
proportion of 2 to .“i. ^ 

When the oxidi s are preeijiitaltd In m(*ans (tf a fixed alkali 
any excess of the }»n‘eipilating '•uh‘'faiiee mll^( hc' a\oi<led, to 
j)rcvent the oxide of zinc from lieing dissohed airain. Just so 
much, llo\ve^er, is added as A\ill produce a eoiuplele prc'cipi- 
tation. Th» ])ro(luel is tillered, wa-'lied, and dried. Lastly, 
it is suniiiiVtcil to a red lieat, in order to dii\e oifthi* yater 
which it contains. If the solutions of zinc .‘ind iron, after 
they have heen ponied togetliei, au* tiealed witn an alkaline 
carbonate, the preeij)itate mu 4 in this eas(‘ he heated to dri\e 
off tVe enrhonie acid. The ealeming is intended moreover to 
give irtabilit v to the comhination olThe tvo oxides. If it js 
rcTpiireil to colour a fused pigment by chemical combihtfiion 
or simple mixture, the ohjeet must he to ohiain tlw' colouring 
oxide ill a state of the finest po^-sihle tli\i'«ion. By this nu'ans, 
in the former case the combination takes plaee mon' easiiv, 
and in the latter the mixture is more iulimaie. Nhpv calcining 
is always opposed to the direction wv ha\e gi\en, tor oxides 
coiidense by being calcined. This is also the ease with the 
kind of ])igments we ha\e just been speaking of. On (his 
account it answers to use the mean^ which we recommended 
for obtaining the tlesh-red; for they not only admit of com- 
pliance with tJie conditions which require calcining, hut of 
the production of the colouring matter in a state of f»lic finest 
division, AVc will m»w sfu'iik of tJiv mixture of sulphate of 
potash. 

The precipitate from the two oxides contained in the carbo- 
nates of zinc and iron is mixed with a eoiieentrated solution of 
this* salt ; tlie liquor is evaporated, and the precipitate, wdicn 
dry, Js ealeiiied at a dull red heat. It is then softened with 
water, jilaeed in a filter wliieh .separates the ziiicate of iiou 
from the solution of sulphate of potash : tliis precipitate if 
rarefully waslied and tli^ii dried. 
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This \le consider to he the best process for the i)reparatioii 
of ziiicatc iron? 'l\»e colourinfr matter \hich is otitained 
must now'bS united witl^thc flux uliicli serves as a veliicle for 
it. The best kind of flux for ochre yellow is No. 3 of the 
first class. Tluy arc nrix' dljn the follo\^in^>: pi.jportions : 
Zuic^td of iron . . .... 1 ])ait, 

l’lu\ ^ t pai K. 

• As tins fused pic:ment helon»-s to that ch^s wliieh i.s coluured 
by mixture, !t ou^ht not to be melted before it is used; 
•have, ho\ve\er, Ibuiid it useful to frit if, /. (\ to ksiep ii at a «^ull 
led heat for some ti'fte; it is fh^-u le\i;;afed for In this 

way the colour heeoincsTfinie beautiful and more Iranspariait. 
This method .should he eiiiiilo", (‘d principally m that kind of 
paiiiliiiu’ wliieh the I'uii'-h lilas'-painters call })('iittiire par 

I rlloir f/’ohi (udunonilr of lead , - -'I'he fused pii;ment which 
is coloured with autimoiiite of lead helonj>;s to flic ibrei;oin( 2 j| 
class, iuasmueh as it contain'' the eolourine; niattf.-*iu a state 
of simple mi\ture. It is ]>rcpared hy fusiue; in a erueihle 
] part of antimoiiie acid and 3 ]>arts of niinimn, IcNiL^atino; the 
product ami iiiixmi; with it twice its weii;ht of rocaille-tlux, 
and then fusiue; the mixture npiin. This pipinieiit h/ the 
iimlt of not heiiic; trauspanmt. Tlu'refore, altJioui^h it is'one of 
tlufsc which ryv coloured hy mixture, it is achisalde to melt k, 
ill order W) impart to it the i^reatest pos-ihle traiisparencv. 
I'he ((uautity of I'mx mu'>t aKo he \ery small, for tlie ox’Je of 
kiul heiu^ attracted h\ the flux is easily hherati'd from the 
autimoiiioiV’ acid, and the latter then t,i\es ;)id\ a feeble, 
opafjiie, white colour to tliT* j.;lass. The roeaille-llux is there- 
fore jneferred in this eas{‘ also, heeause it is the most saturated,* 
and eonseipiently tlie least (hsj>osed to act n])on tlie colourine; 
matter. 

The lint jirodiieed Im aiitimonile of lead may he modifled 
hv addiui; some o.xide of ziiwntc of iron. 

In uiiicr lli.'it it may he better understood what fakes place 
hi tlie jiroeess by whicJi tin’s colour is prepared, we may mei;- 
tioii that at a red Jieat the aiilimoiiates arc eoiivertecl into 
antimonites. 

Yellow from (inhmonlie of iron . — The yellow obtained from 
this eonipound belon»s to the .same class as the two preec^lin'^. 
Like them it wants transparency, but it jiossesses a vem' rich 
colour, so that it can be used in many ca.ses for mixed tints, 
and for the shadina; of j»:recn and brown. It is also of great 
use wlien employed alone. 
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Antimonite of iron is obtained tlirougb double decomposition, 
that is to say, by preei})itating pcrsn’pbatf of ivAii vitli anti- 
*noimte of potasli. The product is AVYshed, dried and calcined. 
Antinioiiite of iron is likewise prepared by diieet mixture of 
antinionic acid witli oxide of imp in ilie j^roportion of 4 to 1. 
This latter imthod admits ef ti e ^‘lali^e (piantit-es of tin* t\^o 
eompounds In’ing varied at |ileasure. The autimonite of iron, 
like the foregoiiiCv.i^ i^ed \sith the roeadle-tlnx or with son.e 
tlfix of tlu' lirst class. In the former ease tin* nii\tnie must 
1 h brought i.)'o a state offieion, aeeoi<hng to tlu* treatment 
of the rocaille-llux in all ot)p‘r eirev.niA'ianees. In the latter 
ease it is oid} le\igated: .4 parts of Ihix to 1 ol' eo^onring 
matter an' re^'uired. 

We thiid'C it sujktIIuous to spi-ak of the pigments that can 
he prepared witli the aid of the other u lion eolonring materials 
whu'h have been mentioned ; tin*} are litlh' studied, and more- 
over aj'(‘ not in general used. It ma\ he hrietly stated, how- 
ever, tha' in modern limes tlic metal uranium has ))een used 
ill Ijerinany for tin* jn’ejiaration of a vellow pigment. The 
process is us follows: I’ranniin ore is bioken m pieces and 
roasted, dissolved in nitric acid, (he solution filtered and the 
lead^vh[eh is pn'simt in it pieeipitated liy the addition of some 
drops of siilphiirie acid, 'Die clear green .solution is |hen 
evaporated to dryness, and the salt is heated antil it is eon- 
verted into a yellow mass: 1 pait of'tlic substance so oli- 
lained is ground vvitli 4 jiarls of a Ilex composed of 4 parts 
of miiiinni and I part of jmvvilered silica, fii^^ed (ogedier lonh 
lev igated. 

Of the Oreni.—TUv gieeii pigment generallv ri'ceives its 
colour from oxide of copjicr, oxide of chromium, and protoxide 
of iron, either separately, or ])v the eomhinatinn of two or mure 
wltli one another. Tlie ingiedients of this pigment are iiij 
eomhination with the Ilux. It is diliieiilt to make, its exjian- 
silnlity the same ns that of tiie glas^ on which it ’s laid. The 
oxide of copper, even in a very slight (plant ity, alters this 
uro[)frty in a great degree, and disjioses llie jiigment to shell 
off tlie surfaee of the glass. The o.xide of ehroinium does not 
partake of this (juality in so remai kahle a manner, hut it re- 
(piires a very fusible flux to dissolve it. Now this fusibility 
can only be obtained by mixing with tlie flux substances whicii 
modify its expansibility in tlie same way as oxide of copper 
does, and borate of soda in particular is one of these substam'.es. 
The colour which jirotoxide of iron gives by itself is not rich, 
enough, consecpiently this proto.xidc can never be employed 
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alone. lA most cases ^ is used in combiniit’pn with oj idc of 
copper. ^ 5 

To colouV a fused ])i«:n)eiit ^reci'.j the oxide of copper must 
1)6 in combination witli one or more acids of <lie flux, that is 
to say, it must be in the s'tnte borate, silieal •, ('r bnrosilicate. 
One of the iVixes 'which we hf 'e specified fo) the pipnents of 
xdie second class seenis best able to eficctits Si'^ution, but th^’ e 
fluxes receiv(‘ a (!c<;n‘e of expansibility fnui the ^’opper, wliicli 
ill accords 'with \])at of the ulass. Tlnf'C iluxc^ 'herefore must 
))c avoided whieli c''>itain an abundance of atmt, and those 
should 1)6 ])referred whivk coot h* a larp:e anioiint of base, 
especially of oxide of lead, althoup;h tluw pos-e>s less capability 
ofbeinj]!: dissoUed. Flint IIla^s '• {Jhixlunt roa/z'V) seems best 
adapted for this j)iirpo«e, and yt-l no lar«!;(‘ jn’oportion of oxide 
of eoj)per can be mi\e<l with it without producintr the un- 
pleasant result jU'l stated. Tlu’ ^-rcen j)i;;mcnt i.s therefore 
best obtained tioin the following composition: 


Miiiiiiiii . . . part'.. 

Silisa . , I ,, 

Oxide of copi»e) . 1 „ 

Itcd OM(]c ot iioii .... ... i pail. 


'riiis pigment ntiiy he prepared in two ways: 

1, The colouring oxides aie melted in a erueible with the 
flux which hasi been previoudy prejiared and gioiuid together 
withtliem.' 

2. The o\i(l(‘s are fuMsl together with the ,suh^^auces jiroper' 
fo) the co»'ipo.sition of the flux, after which tie' wl'ole is well 
mixed and ground together. 

It is not imimiterial whieh of tlx* two methods is employe^l ; 
w'c have always ])referred the latter. In lliis metliod, when 
the mixture hegin.s to he )'ed-hol, the oxide of Ii*ad begins to 
melt, and di.ssohes (he oxide of copper, while at (he same time 
the latter is acted upon by the silica, d'his previous union of 
the two oxid/’s i.s intended to separate (he particles of tlie 
copper so as to di.spose it to eotnhine witii the silica as soon as 
ever it is acted upon by it. In the former ease, on theu'ou-. 
trary, the oxide of copper is merely acted upon by the silica of 
the dux. 

TJie foregoing receipt fior the green pigments affords a colour 
of no great intensity, and we cannot exjieet to obtain a richer 
green by merely increasing the quantity of copper, for tins, as 

* Bleiglas, lit. lead glass. This flint gla.ss, the composition of whicli iir 
given under the head No. 1 of the flu-xes for pigments of the first class, 
n.j]j he found fo contain more oxide of lead thiAn the English flint gias.s. 



62 


ESSAY ON THE ART OF 


we hu^c just could not be doiuj with safety.'* Accord- 

ingly, in order to increase tlie rcspr(‘ti\e’ proportions of the 
colouring o\idcs without risk, the co:ii))Obition ofllle flux must 
1)0 moclitied at the same time l)y an addition to the (|uantity f)f 
oxide of 

lio/kn Gri'di 


SiliiM . .... I t'.ilt 

Miuiuiu . 1-7 

Ovule of . 1 

*• . 

‘ In llie^«“ 'n v‘eij)l.^ we ha\e n-- inlenlion ot lau)ij: dn\M» ah- 
soliue ])i‘opui’l i»;n>, for wi'^y^ull know iliat there art* certain 
kinds of gla^s wliich will hear a lifeati'r (pianlit} of (t\ide of 
co})])or w Illicit tlie colour shelling oil’, lull we have enilea- 
Toured to inijjart .stich (juahtie.s to our pignieiits as will insure 
continual stu'ct'ss, and consequeuli\ we htne ])erhaps carried 
our eautK'n to an evtreine, lather than tender the success' 
douhtjul. 

(.).\id^^**of ehroiuiuni doe,', not answer ^-o well for the Loeen of 
the fused pigni{‘nts as oxide of cojiper; lor it seldom obtains 
so pure and hright a colour as the hitter. Ii\en it it, is coni- 
hined witli mit fusdile llu\e> it gt'ueralU wants (ranspareiuw , 
aiUKyet the ((uantity of the suh.stanees whieh impart grcjiter 
fusit)ilily to the dux cannot he safely increased. 

Oxide of chromium is mixed with one of tin* duxes fo'V ])ig- 
ments priKluced hy combination, in the iir.oportioM of 1 part of 
oxide to [) parts of Ilux, the same pro))ortion that we sj)ecifi(*d 
for oxide of eo])})er; and we are of ojiiiiioii that it is bett^jr to 
heat tin* oxide of chromium with the elements of the tiux than 
with the dux itself. 

Notwithstanding what we have said concerning the pro- 
perties of protoxide of chromium, it should not be neglected in 
the jireparation of the pigments. As ghe'S-jiainting frequently 
bears a certain degree of opacity \erv well, oxide of chromium 
may be emploved with adAautage, espetiallv if it is only used 
for the colouring of a pigment by mixture, d’lie gteen colour 
peculiar to it, winch it possesses before it is united with a flux, 
makes it very well suited to this purpose, and the only problem 
now'is to jireserve it in a state of snllieii'ntly tine division. 

There arc other suhstauccs which may he used for green 
])ihments, but they give an ojiaipie colour. Among these are 
zin?^ate of cobalt, kinmann’s green, and antimonite of cobalt. 
Of course these compounds are not ntted upDu by the flux, and 
merely form pigments of the first class. 

With, respect to this matter we will describe a method 
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wiuuii, 111 mir ojiiiiion, seciub to promise manifold ad\antnges. 
When it is rf‘qiiire(^ to Vix oxide of chrominm \^ith a* fused 
pigment eoiltaming lead,\ie neutral chromate of lead may he 
used, which furni^lies at flu* same time o\idc oi’eliromium and 
oxide of lead, or at least h pak of the latter. Vflieii this salt 
^is submitted ^o a red lieat it^iarts with <i\y»:eu and leaAes 
lichiud a eoiuliiuatiou of tlie two oxide*- ii. tlie utllowiiiir uni- 
pfM'tious : j 

1 of o \ulc of lead . .... 

I ,, „ cliioimc <ici(l . . . 

% 

I ,, .. nriitral chiflffliilc . * 

And this gi\es after ealeiiiiULi, 

1 atom of oxide of ioail . . 

’> „ M (')iioniiiiiu 

1 ,, jihinibaU’ of ciiioiuiiim .... 

It is evident tliat the oxide of eliromiuui, whiidi is wus held 
in eomhination witli oxide of lead, mu^t he in a state of most 
miimte division, wherehy its union with the silicates or horo- 
silicates of the Ihix is faeililaled to a leniarkahle degree. This 
pigment may he eoinposed in the follow iim' way: / 

* • - I'-"'"- 

Miimiiu • 

CalcifK’d lioiax . • , , .... 

Calcined cl, ' ornate of 1( ad 2 

^ Tiiese ingredients are melled and ponied out. 

dhe okl gias'-jminteis frequently avaihxl ti ''msehes of the 
eoinhined eileels of yi'Ilow ami hhio, in order to chtain a green. 
Thus, for example, they gave to glass whieh had been eolomed 
blue in the melting pot a yeUow stain with the help of snl|dinret 
of silver and the pasti*. 'iTiis method is not in general use at 
flio present day. 

Of thf' — There are two modes of preparing xiolet 

pigments. * 'Tne first consists in eniploving a colouring snh- 
stahee Avhich is capable of jmidueing a xiolet of itself; acc:ird- 
ing to the second, the reipiisilc xiolet is ohlaincd by mixiim a 
blue with a red pigment. The snhstanees whieh are capable 
of bringing out^ a violet, without the assistance of another 
colour arc the jimqile precipitate of (’assius and oxide of m.fn- 
ganese. • 

We have already explained, in speaking jf the red pigment, 
under what circumstances stannate of gold affords a violet 
colour, and have observed, that tin* purpk* of Cassius, whenever 


i.i'.M I) 

tAO 7 
2nj.V.T 

1 ;’>!) I ■() 

isi#!-. <; 
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it is decomposed helbre llie fused nij^iincnt can dissolve its 
particles, })rodLices a Aiolet and eve’\'i biiie, according as the 
change ^^llicll takes place in it is ir/oie or less edinplete ; and 
this liappens in the ease we are now speaking oi‘. If 1 part of 
tile ]uirple of Cassius he nnvei^^with' !> jiarts of one of the fluxes 
coloured hy conihination, wit,. out fusion, a \i''let pigment is 
''htained. This prodiiel is the eifeet of two eau‘>es wlnMi 
operate simultaiu oush , (hat is to say, tin* want of fiisihilit} in 
tlie piginen(, ami tlie too great ahiindanei' of oxide of lead, 
.-lioeld ihd \iolel which is ohtaimsl in the inainu r we Inne jn*vt 
speeiti(‘d he not hroiight ()•■' w illi si'liinent elramess, it may lie 
■‘(iil heller de\(dnped hy adding to the Iluves of the fir, t section 
a little of th \ Xo. 1 . 

Oxide of manganese gi'cs an e\eeediiml\ dei>])Aiol(( colour, 
hut, as we h:ue elsewhere oliMOwed, if inipai’fs to the pigiiUMits 
an extraordinaiy dispo-'iliou to crack and shell oil'. This 
unfortunale pioperiy is easily o\eri*ome, howcM-r, by addin'; a 
large (p.antity of minimn to it> coiMjxoition. 

The composition should !*e as follows : 

Silica . . . . 1 ji.iit. 

Mimuiii . . . . ti ~ S )i.iil;3. 

IVt(i\i(lc oC iiiaiig.iiu sc . . . . . I p.iil. 

When this oxide of n)anganc''r is lualtd in contact ‘with 
oxide of lead, it rapidly gives up ow gen, am! is converted into 
sescfuioxide. 

This pigment is distinguished liom the rest hv this nmiark- 
ahle jieculiarity, nameh, (hat it can only he 'mijiloyid on 
(’omlition that it is not painted on with any liipiid, which, 
pftcr the hnrning iu, leaves a carhunaccous siihstancc in its 
mass. This will he more apjiarent, when we rermnnher tliat 
pi'roxide of nianganese is used fov whitening glass, on account 
ofitvS property of extracting (he carhon, which would impair 
its clearness. Ifi-rc the carbon acts upon the manganese, 
deprives it of a t>ortion of its oxvgen, Jiiid (amverts it into a 
colourless firoto.xide, while it is liberated it.self in 'thc state ot 
carbonic acid. 

Now this would he the case if the pigment, at the moment 
of its licjuefaction, (amtaiiied carbon which was produced by 
tlic vehicle with which it was laid on the glass before the 
Durning in. Wc would tlicrcforc recommend for this purpose 
a ‘solution of borate of soda, instead of the gum or sugar 
water, and the thickened essence of turpentine, which are 
generally used. 

The violet, which is obtained hy u mixture of blue and red, 
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is preparecf^iili couniioii smalt and tliu purple of Cassius, the 
proportions vj^-ying At tl^ disci ctioii of the arSst. * 
There is another ^iolet,Vvhicl^ is produced hy the red oxide 
of iron, which is exposed to a white heat for some time; but 
it is almost entirely ojjufiue, ju^ pnuluces on tlie glass only a 


^ind of opjujw* and (lull Mok\-grey. Tbe pigment which 
i#thus obtaiiH'd is, nevertheless, <»f great u,e in glass-j)aintine% 
and is prepared in the f<dlowing wa\ : 

Violet o\h 1(‘ '^'f ii ois 

]’lu\ .... .... ;j farls 


No. of the ])igments^’ iheTir.st class is used for the 
flux. 

Of i/to Jirotru. —TUo brown is an undefinctl t^olour, which 
inav l)e jtrepared in a \ariely of ways, according to the r(*(juirc- 
inelits of llte art, and the taste of the artist. AVe will describe 
the principal browms. * ^ 

Zincate of iron, whieii contains one atom of zinc, ai’4 two of 
iron, gives a i/ol/oo'islt hroivn, which is irecpiently ti^ed. It i^ 
prepared in ihe same way as ochre yellow, excejit that the 
(puintity of the salt of ironis d<mhled. For the coinjtosilion we 
are now* speaking of, the salt of zinc must be to the salt of i/in 
as '} to Id. ^ldi(' ilux projier for this is the same as that which 
is used ibr tlie o 4 'hre \ellow, and is also employed in the same 
proportions.* 

Zincate of iron, ochre \ellow, as it is called, when rnxed 
\Vtlf ('ither ;ed oxide of iron or burnt sienna, gives a rcthas/i 
lirttiriiy whosfjishade of cohmr xaries with tin* ]C’'>j)ortions. 

The same zincate of iron chre yellow) fonn-, with burnt 
iiinbre, a much dnrl^ev Iji'oivh than the preceding, and oitt 
which has no allinity to red. 

Oxide of iron alone, when properly ])repared, affords a 
trotm of considerable utility. It is prepared in the moist w-ay 
as follows : ^solution of j)ersul[duitc of iron is treated with 
an alkalin(<"br carhonized oxide (with potash, soda, ammonia, 
or riieir carbonates) ; the precipitate which is obtaimal is either 
an hydrated oxide or a carbonati'. It is jilaec'd in a filter, 
washed and dried, and then subjected to a red heat, in order 
to drive off the water or tlie carbonic acid. After this prepa- 
ration the oxide of iron presents a brown colour, whose sh;»ie 
may be varied hy heating it more or less. This oxide of von 
bears no resemblance to that which is obtained in the dry way, 
although the calcining develops in it a more or less distinct 
red tone. 
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ISujTit unibtT* wIkmi mixed with ft 
]>io:ment. , , 

A mixlure of j)eroxide of mftng^llU‘^e and oxide of iron like- 
wise serves as a brown ])i<rment of some utility. In order to 
prepan' all these pijrments, it i> Miiendy necessary to know that 
eacli of tlu' eolottrinii* sid)s(an(fK we ]ia\c irn'iilioued must be, 
mixed witli thriet' it^ wei^^lit of Dux No. of the jngnu'nts Df 
tlie lirst class. 

Xo j)revi(vts fusion is re(piired. Tiie colouring materiti,^s 
a’te merely orouu:ht into a stale of (be most intimate mixture 
l)\ levigalion tog(‘lln'r. Tl* t* Ijjov;;- pigmcots an* all pigments 
of the lirst cla>s, and poises-, i^rcat (!]);icity, but by tirtue of 
this projierte they aic cxactlv adapted to ibi' use to wliich 
they arc ap])lied. 

Of the Hlucli. — Tin* coniplctel\ opiujiic pigments, whatever 
their piojicr colours may be, wlu'u laid ujmn gbi'^s, appear 
black in a transmitted light. 'I’bc reason of it is this, 
that a s'dbstance which allows no transmitted la^' to reach (be 
eye must cause a shadow, and cousi^rpicjitlv jnodiiec a black 
colour. Therefore either a black or an opaipic colour may be 
Used lor the black lines of a diawing upon glass, or the ])urt.s 
thftv are in shadow. 'I’liere is, how('\er, a dltlcreuce between 
the’elVect proihiced b\ a rcall\ Idack colour and that of any 
otlu'r colour not transpaient. ’ 

Mdicii we look at a large traiispan'Ut surface, c. //. a eliurch 
window’, besides the n*fracled ra^s transmitted through tlie 
glass, the eye leceives al.so a few rcllceti'd rays, ‘esjieeialiV if 
the extirnal liglit is not )>articuli'vl\ intense. In' this wav the 
pigments, which onl\ ju’oduce a black eohmr by \iitu(‘ of their 
opacity, are .shglilly tingl'd with the (‘oloiir which jiroperlv 
belongs to tlieiii. The black whi di jirocei'iN from tliem tlius 
loses its hardness, and lulls more agrecabh upon the eve. ()*' 
this Jiccount jiigment.s of hrohen tones, as they are called, are 
used for the black lines and sliadows of a pietnc'; and of tlicse 
the brown jiigments exhibit u great ^arie(y. 

\ pigment which sliall a[)pcar hlack in a relleded as well as 
in a refracted light, may be jirepared in (wo ways : 

I. Opaque subslanec.s of a bla(.k colour may be mixed with 
a llux, e.ff. oxide of iron, peroxide vif manganese, peroxide of 
cfAjalt, and oxide of copjier, in such considerable quantities as 
to prevent their vitrilication taking place during the time of the 
hnrning in. A black pigment, hy mixture, is tlius obtained, 
whicli IS composed of — 


Jinx, also atlords a brow'n 
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Olitle of copper I part. ^ 

PeroxWc of iiliiifra"{‘be . . . ' 1 „ 

]'er«ixillc of c’o])alt . . 1 „ 

Oxide of iron ... I m 

Flint gI.rA . . . , ^ . S -12 parts. 

2. A blut‘k jiip-iiu-nt by (■on.jjinatioii also Ijc prepared, 
,:au!i, nf‘tcr fusion, a ('( rtain (jiiaiititv of oxuU* may Ite united 
with it, merely iu the stat(‘ of mixture, in older to render iis 
opacity eomplt te, a.^ nell as to impart to it t!»e jiroperty of not 
‘'plittin;^' off in scales, d'liis is tlierefore a eonibiipitiou ot tl^t* 
two kinds of pi_i;nient^ Foi the ])rejiaialion oftiii.s eomjioimd, 
the following!: iiiirreduMits art»meltet» in a crucible, in tlie follovv- 
inii: proportions : 


( )\id(' of lion 

. . 2 pait' 

Oxide ti/ ( ()[ip(‘t . . . 

2 

I’c) oxide ot Ili.iliir.'Uie^e 

1 |»:irt, 

Mint glilvs 

.') part' 

Tiivcd tioi.ix 

. . <1 part. 


As soon as tlie whole is melted, the eonteiits of thW crucible 
are poured out and hwi^ated witli 

I’eroxidc ol iiiaiijfam’M’ . . .1 pait, 

0\i(l(‘ of coppei . . 2 parts. 

'I'lie theory of the eomjtosition of this juirment may be c-x- 
plaim'd iu the follow inix way : By fusini;tog(‘tlier oxide of iron, 
oxide of copper,* and oxiile of maiigaiie.se, witli tlie llux (ffliiit 
jilass and tlu' biwax, borosilieales are foimed. The t’vo 
former are trreeii, and the latter are xiolet-red. Now green 
uiid vioh't-reil, in ]n’o]>er pioporiions, gi\e a idnek. The 
oxides whiidi are afti'rwards, ulded, as we Inne already stated, 
only render the opacity complete, and gi\e (Ik* ]uginen( a pi>i- 
per expansibility, 'i'he adxantage of this latter eirenmstanee 
IS evident, wlien the (dice, of the oxides of cojiper and imm- 
^,anese upon expansibility is considered. If, on the other hand, 
it is rcijuired to prepan* a pigment wliich .shall only appear 
black in a 'l.cted light, let the following ingredients he mixed 


(oj,'etlier without being fused : 

lllaek oxide of iron 1 l>art, 

or c\en 

Red or bright xiolct oxide of iron . . 1 pait, 

rinit glass or flux 2— o jiarls. 


AVlu'ii tills colour is used, it a}>pears black by a transmi'ited 
light, but by relh'cted light it assiiiucs a reddish tint approach- 
ing to violet, less hard and more agreeable than black. 

Of the T/7i?7e.— The white pigmcnl' is almost useless iu 
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glass-jjaiiitiiig. We sliall, Iiowevor, treat of it more *fully than 
we should otluM wi.se have done, iii on" *r (o' complete the series 
of (ho pigments of nhieh \\v have liO/e given a short account. 

The white pigment lia^^ been used in modern times for orna- 
menting ])nnes of glas^ Asith a ^ind 'of drawing wliose wJjole 
etTeet depends u])on (he eomh’^ation of (lie dull and opa(|ue 
\\|iiti‘ of the ])igmen( wifh the transparent glass, Avitliont rhf 
aid of any otlier colour. 'J'hi-> hraneli of art, \\hieh borders a 
1ft tie u[)on thy' one we an- treating of, seems, however, to ha\e 
rce('iv('d no ])artieu]ar (‘ulti\ation. ’^riie white pigment is a 
vitreous eointtound of more or less oDai'Uy, and tins opacity is 
(uving to the presence of yineie or’antimonie acid. Tjtis ])ig- 
ment is pri'pajTd according to the following proec'S : An alloy 
is fir^'t mnfle of 20 parts of tin to SU parts of h'ad. 'J'iie metal 
is melted in an iron hulh' or a M'ssel of a sindlar kind, and tlie 
oxide whieh eo\ers its surface is remo\ed as fast as it is formed. 
AVheii the entire mass lias hi'cn comerted into oxide, the 
calcining -is eonfiimed a little v.lide longer, while tlu' oxide is 
btirred incessantly until it assumev a perfectly homogeneous 
appearance. It is tlien poured into a ^es^el full of water and 
well stirred, in lU'der to elfeet (he si'paration of the unoxidized 
grants of the allo\, wIuLh are mixed with the mass. "TliC'^e 
grains eolleet at the liottom (>f the \essel. 'J’he oxide is now 
dried and is tit for U'C. Wlu'ii this siihslane' i.s mixed with 
pota.^h, silica, and hoixix, in the proportions w hieh .u* an' about 
to specify, and then xitriiied at a high teinpi'iatnre, a whili' 
pigment is obtained. , 

The while pigment of commerce that is used in enamel- 
jiainting may also he einjiloyeif tbr the pnrpusi's of glass- 
painting, altlioucii it i'' rather delieii'iit in fusibility. It is 
usnaliy eoniposed ol the following il»gredient^ : 


Pola-li ... .... . . 1 part. 

Oxide of lead . . . . . . H part!>. 

Silica . . t; „ 

Stannic acid . A 

Calcined Imuix . . 'J „ 


^Ihis enamel is aUo prepan'd by fusing together in a erneihk* 


tin* following ingredients ; ’ 

Cai Inmate of pota^-li 2 parts. 

'flie oxjdi's of tin and l< ;ul ralciiunl ... .") „ 

Silica It „ 

borax 1 part. 


As soon as the enamel has ceased to buhhle, and appears in 
tlie stale of a clear li(jr.id, it is poured out. It must he melted 
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the composition of a 

pigment. 

or any otlier kind of vitreouji 

substance, accor^ug to the atomic we^hts as folKiws 


Silicic acid .... 

102G 

Sc-^uioxi(ie of nujiifa- 


Poraoic acid .... 

4:15-98 

iicse 

1011-5 

Oxide of alinnimmi . 

ro.'P33 

Pcioxide of m.imrancsc 

5.55-7 

Oxide of calcium . . 

:;r>r.-(r. 

j Staiimc acid . . 

935-29 

Oxide of I'otasMiim . 

587-91 

\ulimoiiious acid . 

lt)0G-4 

Nitrate of puta'-li . . 

i2r.t-9;i 

0\idc of 7inc . . 

503-32 , 

vlxido of sodium . . 

.390-92 

(‘xide of cobalt . . 

409* 

^Sulic.irhoiiatc of soiKi . 

(')()t’)-25 

Pei oxide of culi.dt . 

jo:(B- ■ 

IJo talc of sod,' . . . 

12f)2-88 

1 Oxide ol cliromiiiiu 

, 1003- 

r)xide ol ma.igaue c . 

1 107- 

1 0\i<lc (»f coppci 

495-0 

Oxitlc of inm . . . 

978- 

Pioieliidc <jj lead . 

1391-5 

Vfhen i‘ U rc(pdi( 

•d to determiiu- (lie minihcr of 

atoms of 

each of the hodics w 

liieli an- 

u.-'Cil I'or a pigment whose coni- 


position is kiKiun, each of tin* expressions^ of (lu* funnula must 
i>e niiilliplied hy one ami (he same nuinher, e. //. 10(1, 1000, or 
10,000, just as it may hajtpen to he necessary, in order to 
enable us tu.diMde all these e\j»ressions‘ h\ (lie atomic weii:;lit 
of tlic sii]]^tane(’ ^\hich tliey represent,. 

I.er a pii>;menl, for (‘xainplc, he compO‘-ed of 

.... . j;> jinils, 

I’otasli ... . . . . . 

, ()\i(lc of Ic.nl . , , , ... . 70 ,, 

If only tlio tno first e\prcs''ions of tlu* lormnla were con- 
sidered, it would be sLiflieieiit to multiply th’m hy 100; for 
the products would he di\iMhle h\ (he atomic eight of the 
' .silica (192'G) and that of the potash (oH/*!)). JUit it is 
evident, that they must he multi])licd by 1000 in ‘his cas .op 
account of the third e\i>ression. Aecordimrlv AAi'cct 

, ' i ^ 

Isilira i'l.OOO diMMhlr l)y 

I’otash „ ' :,S7 'J 

i’rotaxidc of lead . 70,000 „ „ 

If the division is jjerformed, the following re.sult is ob- 
tained ; 

Silica 210 alums or 24 

Ootash 10 „ 1 

Protoxide of lead 7)0 „ „ 5 

Consequently, if every atom of tliesc bodies contains 100 
paits of oxygen, the quantities of this gas \vill he to one 
another as the atoms thcmsches, namely : 

** Silica 2,400 or 24 

, Potabh 100 „ 1 

Protoxide of lead .500 „ 5 

The oxygen of the acid is four times as much as that of the 
bases. A double quater-silicate thus appears. The oxygen 
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af tlie potash is moreover to that of the oxide of lead as 1 to 
5, and eonsiquently we have 1 atom of the ^iiater-silicate of 
potash and Titatonii of t^* qiiater-silicate of lead. 

To comj)ose an enamel, then, nhicli sliall contain !) atoms 
L>t’ silicate of lead and 1, atom of silicate of potash, we must 
(ake 

.'>«aioiiiS of oxide of Ic.id — l.tyi x .'i = GOTO 
1 of pot.isli = .')H7 X 1 ~ 0*^7 

* Further, ifil ho re<|uired that these has(is should form with 
ihe silica (piater-‘'iliea{es, we imist tak(‘ a^ many^atoins of silica 
[IS are nec'cssaipi, in order tliat the latter may*eontain f«»nr 
times as miieli owii'cn .m* 4 ^e has«.s. Non if the oxygen of the 
bases Uniomils to (i, \xe get for the silica 1 x (i = 21. 

■Jl atonic of silii'a --- I'JJ x 2t - 4r)0f;^ 

Hy siniplifx iiiii' tlie expression^ we obtain at length 
I’lotoxi.lf "f lead . . .... 70 paits. 

l’0lil‘-ll . . • . . *' # ” 

Silica . . .... 

In order to oiixiate the necessity of making ealeff^ations, we 
have dra\Mi n]> 'rabies, by the assistance of which the reader 
may di‘'Co\er at the first glance tin* ((uantitx of any body which 
eorrespi)ii(l> to a riu'ii nuinher (»f atoms. 


% 

Arid 


<)uih‘ of Pofitssium,* 

AtdiiiH. 

* 

I’.iit . 


Puitt> 

:> 

* 

1 

1 . . 

. OG 

ID 




. 1-2 

la 


,t 

. - 

. . 

•• 20 

t 

1 

4 

2 3 

2.'! 

• 

:> 

.5 

. . . 2-1) 

;to 


i; • 

r. . . 

. , . 3-5 

35 


7 

7 . • 

. . 11. 

40 


s 

S . . 

. . 4-7 

4.5 


14 

0 . . 

. . . 5-3 

50 


10 

10 . . 

. . . 511 


’’ ’(icir And. 


Siibcarf/onate of Poiash. 




Parts of the »ul 

Alonisr 


I’lrlN. 

OoiiiH of Pota>li. 

curhonate. 

*“ 1 


<; 1 

1 

. . . 0-9 

2 


0-0 

2 . . 

. L7 . . 

3 


1 -.H 

3 . . 

. . . 2 G 

4 


1-7 

4 . . 

. . . b'4 

5 



5 . . 

. . . 4-3 

6 


2-0 j 

G . 

. . ^2 



3U 1 

7 . 

. . . 6- 

8 


.35 

8 , . 

. . . fl*9 

9 


3-9. 

9 . . 
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4*0 
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Nitrate of Potash. 


Atoms of Pmrts of 

Potash.- * the Nitrate. 

1 1-3 

2 2-5 

3 3-8 

4 r>- 

5 0-3 

6 7-6 

■ 7 8-8 

8 101 

'9 11-4 

10 . . . . ]2(i 


Oxide of Calpiutn. 

Atoms. 

h :: . 


Parts 

0-3 

07 


3 


11 


\ 

5 

0 

7 

8 
9 

10 


1- 4 
1-8 
21 

2 - :. 
2-8 
.3*2 
:vcj 


Oxide of Sodiutn. 


Atoms. 


Parts. 

1 

. , u • • 

01 

2 


0 8 

3 


1 2 

4 


1(1 i 

5 


1-9 

() 

A 

2 3 

7 


27 

8 

! . . 


9 



10 

Borate of Soda. 


Atoms of 

P.ut-. 

, Jioracic 

.ttom-i Ilf 

of till 

Acid. 

.Soda. 

JJor.ilr 

2 

. . 1 . 

1 .3 

4 

2 

2.3 

C 

. . 3 . 

3-H 

8 

. 4 

r>’ 

10 

• . 0 . . 

t)\i ' 

12 

. . li 

7 <i 

li 

7 . . 

.s H 

16 

. . H 

lo- 

18 

. . 9 . 

ll -3 

20 

. . 10 . . 

12(i 

Subcarbonate of Sod a. 

Atoms. 


l‘ai ta. 

1 


0-7 

2 


1-3 

3 


2- 

4 


2-7 

5 


3-3 

r 


4- 

7 


47 1 

8 


3’3 

, 9 


6* ! 

10 



«‘7 


. jivfXridc of Aluminum. 
Xtoinii. P..rU 

1 . . , (Hi 

2 . . . i;5 

.3 ! -11 

I ... . 2'(J 

.■) 3-2 

0 . . . . 3-8 

7 ... 13 

8 . . T)-! 

9 . , .'cS 

10 . . (»-l 


Pi oto,x idi’ of 1 (‘(hi. 


.\fiHlls 

j 


Parts. 

1 • i 



. 2-8 

l 


. .3 (1 

.3 


. 7‘ 

)i 


. s-1 



. 9-7 

S 


11 1 

9 


1 2-.3 

10 

Mmium. 

. 11 

.\toms of 


Parts of 

I'rotoxiile. 


Muiiutii. 

1 


1-4 

2 


. 2-8 

3 


. 4-3 

1 


. 5-7 

fi 


. 7*1 

(i 


. 85 

7* 


. 10 

8 


. 11 1 

9 


. 12 8 

10 


. 14 3 


The difference between niniun 
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and protofida of lead is so con- 
sidcrahle, that'it iiiay be perceived 
at once in aitV gi\c4 iuiir^»cr of 
atoms, is will iippcar troni a roni- 
jiarison of the two Tables. , 

Pro/n rulf u f M/niffnuP'tr. ' 
Atom'.. * ’ " 

1 . .1 

1 t 

r, . 

/• , .7-1 

H . . H -1 

. . !>-l 

K) . ... 10 1 


I)i nhn I’lr of st 

\loniK. I’urtH. 

la 


2 . . 2 -!» 

;> . . . M 

4 . . . a-O 

> . . 7 

0 . . . H-H 

,7 . 10 a 

H . . 11-7 

0 .* . . .. ia 2 

10 .... 1 17 


Atoma of Part* of 

Deuto.\i<le. IVroxide, 

6 . . .30 

7 .... n-7 

8 .... i;?‘a 

0 . 1 .') 

10 .... 107 


Tlicsc Iw/i lilt le'- Tables show' the 
(juanlilie‘ ofpeioxide of iiiang!i))C‘«e 
wbieb arc oecess.itA to prodne^by 
tbeir (leeoTtipo‘«iiu*i) a gi\e!i niiTiiber 
ol atoms of pioto\iTle or deutoSide. 


( h it/f’ of Zme 


1 


Paris. 

0 *:) 

1 


I . . . 2-0 

T) » . . 2 .') 



H . ... 4 

9 . . . . IT) 

^ 


Oiufc of h Oil 

.\(( 'ua. 

1 


Pkt(« 


Pero.fMo if Muiii/nncuo. 


A tenia <if * 

Parts (if 

PiHtmiiie. 

j 

Prroxi jp 
1 ' 1 


•> •> 

M 


1 . . 

■ : 7^ 

.5 


(■) . . 

. . 0 7 

7. • ■ 

. 7-8 

H 

. 8-9 

p 

10 

10 . . 

. . IIT 

P(‘rn.ri(Ie of Mamjaneso. 

.Atoms «if 

I^irls (if 

Pcutoxidc. 

Pcroxulf 

1 . . . 

..17 

2 

2\5 

3 

. . h 

4 

. . u ; 

& . . 

. . b-3 


.‘i . 2 - 1 ) 

4 . :j -9 

') . . . 

0 . . .59 

7 ... f) if 

H . . 7 h 

9 . . H-S 

10 ... .98 


Profo 1 K^r 

\foins. 

2 

:4 

4 

5 
G 

7 . . 

8 

9 

40 . . 


rf I 'ohall. 

PiVlts, 


(J-a 

1-3 

r 4 

1-9 


; Is 


, 

. 3-7 

. 42 • 

a 
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Peroi'ide of^ Cohalt. 


Atoms of * 

e.irts of 

Protoxide. 

Peroxide. 

1 . . 

. 0-5 

2 

1 

3 

4 

1- .’) 

2- 1 

5 

^ 0 

. 2-(; 

3 1 

7 

H 

. 3-1, 

1-1 

K 0 

1 7 

in 

3 2 

Tlie Talilc of the 

p('i(>\iil>’ i> 

C(jbalt lias liceiueoinitoM'd on IIk 

same ptiiieiple as that 

of the jx i 

oxide of mangatiese. 


Oiiile t.f Clirohiii'ni. 

\toiiis. 


1 f' 

. 1 

3 

. 3 

1 

1 

(1 ... 

h 

V 

/ 

“■ 

8 . . 

,1 

ft .... 

:/ 

10 

It. 

().> idc nf ( hjipt’i' 

Aimii'* 

I'rtits 

1 

. 0-3 

' 2 

. 1 


;3 . . . j :> 


Aicm^, ParU. 


H . . . . 4 

. t-f) 

1(1 ... .•> 


,!itt)nioniot(K Am^ 

i . . . 1 ‘ 


- 

. . . _ 


I III hliOill)' Ji-lil, 

-'d'ltllN 

i l‘,irt.< of 

uitiinoin 

III- Aiitiminuc 

Acid. 

] 

Neill. 

... 1 


. . . 21 

1 

. 1 ) 

0 




s 

SI 


It-:) 

in 

.... 1.0-3 

S/fhinio Acid. 

A(o*i,.. 

, PaVfn. 

1 

. . . Oft 

- 

. . . ID 


. . 2'S 

1 

'i T 


. . 1-7 ' 

. (i 

a . a . . .ifl 

“ 

1 1 - 3 

s 

! *. ' ! 7-3 

!i 

H-1 

‘hi 

D-3 


Li order tliat wv nun make no mislake in layiu^ ^^ovvn the 
proportions of the o\\^en of (lie base to that of (lie aeids, w.r 
must rememlier that these compositions contain different 
(|uantities of oxygen to one atom, namely : 


I'iirts. 


1. Ilo’-acic acid . . . ;W)0 

2. Alumina 300 

3. Ses^uioxidfi of manganese 400 

4. Protoxide of manganese . 300 

5. ‘ Peroxide of manganese . 200 

Oxid? of iron . . , \ 300 


7. 

Si.iiaiic acid . . . 

Pnrtfi, 

. 20(] 

H. 

Antiinonic acid . . 

. 50fl 

9. 

Anfimonions acid . . 

200 

10. 

Oxide of chromium . 

300 

11. The other bodies , . 

100 
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Uetore w|: conclude the cheinical part of our subjccf, we 
wish to direjt the-atteidinn of those who a# en^agej in the 
[)reparation of piglienty for glass-j)aintiiig io a series of eoin- 
positions which are ca])ahle of ])eing used witli very great 
advantage in tlie art. \\v wisli to sj»eali o!’ erfain eonihinu- 
tions of lli(‘ ^‘oloiiring oxides with one another, alumt which we 
*]iave at ju’eseiit said very little. Further l){n k, where wv were 
•peaking colonrinir snhstanee-^ in gi'tieial, we ex])V(*ssed 

^onr opinion eonei'riiing these kinds ef eonipositions, whieh^we 
likewise admitted into tin' elas'' of salts. \^V' ha\e already 
had occasion to con^i(i^i|^i eert.-iin niiniher (d’ the'>e eornhinations 
wliieU are ^er\ imn'h n^ifin t he in.nmfaetnre of tin' pi^anents, 
and we now intcml to impart what information it is in onr 
power to give u]jou a t'ew other matters less k4own, hnt which 
seem eajiahle of atiordiu”- Aahiahle resources to the art of 
painting on dass ; and hmtly, we intend to point out those 
particulars which, onr <»piin(m, deseiwe to h(‘|,stu(hed. 
wisli to open to frt'sh ohserxers a fruitful litdd, full of obji'cts 
holh useful and inter(''ting, and we only regret tlait it was not 
our lot to explore it oiirsehes. 

Tlu? most stable amongst the eomhinatious wliieh the indif- 
ferent oxides are capable of eiiterhig into with the basic ^xides, 
are tbe following : 

• 

J’n)ti)\i:le ul niiiiigaueso and oxide of non; 
l’roto\i<lc oV inanpancM' and i»('nt\id(' of coh.dl ; 
l’roto\id(' of inangaiiesc and o\id(' of (’oppea , 
l*rylo\idc of nianganrse and oxide <*!' (i. oiu u ; 

Xiotoxidc of nianganesc .md oxide ol /hie; 

Oxide, of iron andt^iei oxide of eohall ; 

Oxide of iion and oxide of eojii'et ; 

Oxidt; of non and oxnle of (Inonninn. 

Aiiioiigsl all the othef possible eomhinatious of the 
metallic oxides with om* another, th.ere are a few more of great 
stability, although certain of (be oxides out of which they are 
formal are reniarkahly deiieient in this stability. Thi^, among 
* other combinations, there are a cuprate and a plnmhate of silver, 
of wdiicb the oxide of siUer is nalucihle at less than a red heat, 
and further, a mangauate of silxer, which apjieurs to jiussess 
the same property. 

Prof(Ki'i(lr of vianpniipse and oxide of iron combined m 
equal atoms.- — First jiroeess ; Tw’o solutions, botii (ft‘ equal 
weight, according to jieaumes areometer, one of protdiulphate 
of iron, and the other of protosulpbate of manganese,, are 
mixed together j they are then rai^*d to the boiling point, and 
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treated with an excess of carbonate of soda. I'lie niceipitate, 
after it Jias been , washed and dried, is moistened* witli nitric 
acid, and exposed to a red heat in a^riu iMe, uinil i( is per- 
fectly decomposed. This (operation expla’ms itself, and we 
need merely remark, that these sulphates contain e(jiial fjuan- 
tities of protoxide, and that l)otli the protoxides are eoinerted 
into ses(|uio\id(‘s, and e;i\e an e(|nal number of atoms. 

()J Iron \ Vi<ih)Snij*Lnlv uf yidutjiuusc. 


‘J at. piotovule . . SJs \2 j .it. jimtoMdr . IHI-j 

2 at, acid KarjiVi | 2 at. acid l(ii)2':)2 

2 .tI. jiio!o:>iiljili. ii.tii . ISSOT' I 2.d ' .lOMilpli. ll)all^^ . ilH'i-rJ 

or Pn'u mh' nf Iron. S( sijnio uth (>J Mtim/nnf 

2 at. piotuxido ^ . . srs*l2 , 2 at. [HoOtMdi' . nil-1 

J at. ovvfjiMi . . . . KMMHI 1 al.o\\ucti , , , 100(10 

1 at. perovide .... 07''' 12 ! at. '•c (itiKiMde . . KM I 1 


Second jn’oeess: A stream of eldoiine ^a^ is eansed to pa^s 
tlirongli water with wliieli earin.nate of matipanese, or llu* oxide 
obtained b} preeipitatinp: stdpluile of mjmi'imi‘'e witli potash, 
lias been mixed. The oxiile which is obtained in tin* stide of 
hydrate is mix(‘d in jirojier proportions with li\drated oxiile of 
iron, mwl exjiosed to a red lieat. 

Ilifdrolrd Pi ! o.t tdf of h on Ih/dto/^f /'< I o I 'di i f 


2 at. iron . , . (.7S i;* j 2 at. iiiaim.iin-vc 711. 'i 

.'5 at. oxjpcii ;J 00 I I .0 (iwacii too 

Water , . . . KiS 70 A\atci . . l.'oi ‘ 

1 at. pcrovidi . . 1117 i.'i M at . , , 1201 n 

Tlie following lesidt is obtained by In'otinir tbi' mixture: 

liilii/iiioii\ Sifjntoifdp of Mihi- 
AnJn/drons Peroudr of h on iimn w . 

2 at iron , ... (i7s l.'i 2 at. iiiantram-H' . . 7117) 

3 at. oxxf^cii . , . 300 I .3 at. oxjircn .... 300 

07H-1.3 ' KM 1 .3 


These liydrate.s, it, is e\idetit, must be mixed tof^etln'r in 
efjiial parts. 

Protoxide of nKnif/annse and peroxide (f cohalt.- — I'liis eoni- 
binatioh- is obtained by preeipitatiiip; with an alkali, as in the 
case of .iron, from a solution of suljilnite of manijane.se and 
.snlph.nte of cobalt, in etpial quantities and of equal density, 
aiui 'calcining the jireeijiitatc nu'rel} at a red heat. The atoms 
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of the abidg arc liere likewise combined iu equal proportions 
Wc liave assumed these proportions for aiialog(^s com- 
binations. 

Protomde of uhm/nnese and oxide of copijer. — The coin- 
j)osition is ])repar(‘d in’the same wav as the foieuoint!; ; hut it 
is better to etleel the preeijutation from the sulj^hato of copper 
and sulphate of iuau”;anese with an alkahi./ c‘u la)iiate, because 
jhe oxide of’cojjper is \eiT hkei> to he re-dl. ad\ed if an qlkali 
is Used. M(;i(o\er, the })roporfious of the s..lutiou> iuusMk' 
equal. We may proceed iu the same ^\ay in the cah iiiiii" ; it 
is as well, however, add a little nitric acid to the mixfuic, 
to rendcM’ the ovidatioii^i^the ml^nu-anese coinjdetc. 

Protoxide of maiufunexe and o.ti(h> of ehroniitnn. — I'his com- 
bination aris(‘s from pourinir chromate ot’potu-j^i into a solution 
of sulphate of inanp,anese. 'J'he ]iroto\ide of maniianese is 
oxidized at the exjumsc of the chromic aciil, whicli is thus 
transformed into ovule of chromium. 

Proto^cide of muiu/ant'se and oxide of silver. — 'I'liis I'Oin-*' 
hinatiou arises fioin healinji^ a mivture ot‘ peroxiu's f)f mauji'a- 
ncsc and metallic silver, which ha^ been precijiitated with 
copjicr from a solution of nitrate of silver. 

Oxide of iron and jtero.tide of cohalf. — Thi-s is ohlained 
from a mixture of solutitiiis of sulphate of iron and sulphate of 
cobalt, which are treated with an alkaline suhcai houate, iu 
order that'’ the preeqntatc which is thus obtained may be 
calcined. 

^Oxtde (f iron and oxide <f roiiper. — The saine process iis 
before. 

Oxide (f iron and pnd Hide ofeopjier. — A mivture of oxide 
of cojipcr and finely triturated non tilings is subjected, to 
red heat. The copper returns into the state of jirotoxidi*, and 
^ives U[) its oxvjrcn t’ol' the iron to I’orni an oxide with it. 
Probably it would he ncccssarv, in lelnu; this compound as 
colourini^ matter, to keep it caielidlv from tlie air as soon as 
it ])a!- -cs into a liquid state. We mav avail ourselves of this 
composition for colonrinj:^ e;lass red, but it is probable that 
in this case there is no combination between the two oxidcr*. 

Oxide of iron and o.vide of chromium. — This coinbinatioi\ , 
takes jdaeewheii a solution of ]>rotosulphate of iron is treated 
with chromate of ])olasb. The protoxide of iron is brought 
into a bij^her state of oxidation by means of the oxygen which 
the chromic acid gives up, and the chromic acid is'thcndn’ 
reduced to the state of oxide of chromium. 

Protoxide of copper and o.vide of silver. — This combination 
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is obtained by heating in a cTucible o\idt‘ of |;opper with 
metallic silver in*tlie Ibriu of j>owder- Tl^' sanfy })henoniena 
may I)e observed here as in the ease ol iron /and copper. 

Vlumhdios , — We ha\e aln-ady inenlioned the faet^ that 
oxide of load to a givit drgree possesses the projierty of 
combining nith th;* other nielallie oxides. Tlie yomhinations 
into wliieh it enters with them are parlieidarly \alnahle,^ 
altlrongli for an entireh dilfehnt reiison fiom tliat for whie^j 
the similar eoinpoumls (.f whieh we were jns( jir)w s[>eaking^ 
arc, Aahiahle ; Mhey are Aalmddo, heeanse the oxidi* of It‘ad 
imparts a very shglit sta!jdh\ to llu"/. Jhit whih' it com- 
bines with tile oxides, it <iiss(»]\Vs tliem, se[i:ira!{-fi their 
])artieles, and fieilitalc’. in a remarkahle mannei’ the \itrili- 
cation of those^pnrments wliieli aie (olouivd h\ eoiuhinalioii. 

The most important of the phnnhafes aie tliose of cobalt, 
co])])er, and manganese, whieh are prep.tie(l Ijy snhjeeling 
^finininm wit^ the (txides of one or other of thesi’ mi'tals to 
a red heat. 


('IIAITKII 111. 

Tin; MJnilANKAI. 1’\!{T 01 < . 1 . \ss-i« \ l NT i . 

Vrr’jxtrdtiOH of fhc coJintrs for ti,sr. — W C siiall now dis- 
tinguish the eolonring materials, when eond>inul*wllh tli^ia 
fluxes, by the ejiithet rofaKr. 

The colours innst tiist he ivd^ieed to tai exlrenielv tine 
-powder, In long-eontinned le\igalion upon jtorplnry, or in a 
mill of ])oreelain hisenit, const met ed e\pressl\ for this pur- 
jiose, whieli we shall d(‘si*rlhe herealter. In onh r to do tliis 
it is neee.ssain to mix with it a snllieient cpianlitv of pure 
water; it is then dried and put awa_\ in well-sjojiped bottles. 

The hnigated colours, at llie time wlnm they are uVd, arc 
mixed with liijuidr. of various kinds, init ail for the jnnposc,— ^ 
1* of giving tliem sutlieienf stickiness and eonsisteney, so that 
. they i-nay not run on the surface of the ghes ; — 2. of causing 
them to adhere .snflicient ly, when dr>j^, until the time when 
they gre fixed by the tiring;— Ik of adapting them to the 
various kinds of paint-hruslies whieh are generally used in 
gltiss-} min ting. 

•These liquids are usually — water, oil of turpentine, and oil 
of lavender, somewhat thickened by tlie snlistances which are 
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to fix the clloursj after they arc dry, upon the j^hiss. Thus, 
for cxainplqi sug{|*-caii^y or tiorax arc gcii?i’ally mix^d with 
water; thiekened of lurpLMitiue and iil of lineudcr to tlie,^ 
oils of turj)entine and laj^eud(‘r. This inspissation is prodiieed 
l)y a longer action of the air upon th^'C essential oils or 
essences. Among the ])reparatioiis ,.'hieh are brought under 
the name of iliiekened essciiee of tur[>entme, iS:e., we mu‘'t 
distinguish hetw(‘eu those wlueh have heey reallv thickendt] by 
the action of the aii, and tho^e which are uolhiiig more than 
the residue after the distillation of the ordina»v essences of 
turpentine and laven’^’ A j'esidue like this will never 
answ(^’ our ])urj)ose well, ami we mii^dit just as well use 
turpenlim', or e^en ^arnish. ihit it will be exjdained here- 
after Avhy li(|uids of (bis kind ime't be njeeteef. 

The /h/, or thickened essemee, as it i> called, is obtained bv 
exposing to the air and light one of tlie aboM'-meiitioned 
essential oils in a glass \essel with a wide moiiCi, wdiieli mu**^ 
be covered with a wovem texture that will allow the air to 
pass tbrougli without ditlieulty. The (‘ontents''^are stirred 
iron) time to time, and tlu' (‘ssential oil has attained to the 
proper degree of iuspi'.satioii when it is of tlie coiisisteue\ of a 
thick syrup. 

The water colours ami the essential oil eidonrs may . ■ tJi lie 
adeuntagetpihly emplo\ed, ami they are frecpientU nseil alter-^ 
uately in one and thl* same jiaintiug. * 

The implements witli which the colours j-re huvl on glass are 
A^rious .sift'ts.of paint-hruslu’s ; mz. 

j. Marifns-hair hiudu's whieh run to a tim* 

point, ami art' gt'uerally used for water-colour painting. 

2. Ftfr/i pnnnJs . — These art' not finely pointed, hut eht oti 
abruptly at the lower piki'i, so that they jiresent a Hat surface 
perpendieulniTv to their length. 

.'1. Broad hadi/ers-hair poarih . — Tlu'se ar,' broad and flat 
brushes for softt'uiug tlie eolouis. 

I 4. '^tocJiJifdi^f atfsy ot soft hog s bristles, of the same form as 
the foregoing. 

5. Hard prurih,^ of the same form as the fitch pi'iieiis, oiily 
prepared from hog s bristles. 

(i. Jlof/s-bristle pckcifs, such as are used for oll-paiiiting. 

lisa of these penrih. —In order to lay an nniform rthUing of 
eoltuir upon tlie glass, a marteifs-hair pencil must die tted 
when the space which has to be covered is small; if, on 
the contrary, it is large, either a stockfish-tail, or a cut ImJger’s- 
hair pencil, must be used. By the* help of these implements, 
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the colour is laid on the jrlass and spread over^its surt’at’c 
by bein{* rubbed ihi one direction, and then in the opposite, 
until the whole (‘oatin^ is uniibrin. rainti’^,^ of this kind has 
generally furrows or channels which arc caused by tiie hairs of 
the pencil, hut these may l)e renioAcd wlu'ii it is considered 
neeessarv, hv means of a fitch pencil, or, still hettyr, by means 
of a cut hadger's-hair jiemal. * 

The titch ])eueih as ue ha.e stated, is li'rminated 1)\ a thu. 
surface, and it is used for toiielimg tin* gla^s uitli the imuIs of 
its hairs, Imt I'lUt for drauiue: cner the surface, as is tlie casi' 
with the other jieueils. If this is dom;;^’ llfully, and coiitiuued 
fora sutheii'iit length of timi*,uot oiuv uill the streaks lL(‘i‘ei)V 
disappear, hut the colour will also he ditlused uniformly over 
the wdioh' of tint- surfao: which is to hi* eo\ei’ed. The pencil 
must, however, he used until (he colour i'. almost dry, and a 
very short time before this takes ]»laee the colour will he 
hstrihuted \vi*h peidect unifoniiitv. 

The fitch pencil answiu’a Acrx well i'or laving on thin eoal- 
ings of vCx; liipiid colour, whim they are leijuired. A little 
colour is tak(‘ii with the jioued from the jialette, and lightly 
dahlicd oil those' parts which are to he eovcied with tiu' colour. 

The marleifs-hair pencil, on the eontrarv, is U'^ed for laying 
oil those colours which are ri'ijuired to he fused, tor ma' kiug 
the lines, ^kc. 

The hard jieneil, of the same form tlie titch jieiieil, 
u.sed fur removing certain wati'r-eolonrs wliieli wi're prcvinnslx 
laid on the glass, in order to execute in this way a »s])eeies of 
painting ofw'hieh we shall presently speak more fully. 

For mixing up the colours jirojd'ilv , certain jireeautioiiaiy 
.iicas.ircs are neec'-sniy. W hen a colour is to la* mixed witli 
ail e.sscntial oil, I’or example, a little of this colour, whieli, as 
we liave before stated, must have been previously well levigated 
and dried, is put ii])OU a jialelti' and mixed, by means of a 
spatula, with a siiilieient (juaiitily of Ihiekeiied ('sseiiee to 
allow of its being worked to a stitV paste. It is Ihi'u uiluted 
with more or less essential oil of tnrpeiitine, according as the 
coTourwhieh is to he laid on is intended to lie of a mori' or less 
rich tone; it is then ground a little more in the mill, and 
used in the inainier ahovi' deserihed. /J'hese ])reeantions are 
cspeciahy important towards insuring a siicce.ssfid use of the 
fitch pencil. 

The process is the same with regard to the water-colours, 
except that instead of a thickened essence a thick synifi is 
used, and ins:tead of esseiAial oil of turpentine, water. The 
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object of tljis method of o])oratioii is to determine tlie propor- 
tion of sugar, or tliickeiicd essence witJiout d'Jicidty. ^For the 
borax coloufs, anil eveh for those in wliich pure essence ot 
liirj)enfiiie is useui vve are limited to the employment of aL'' 
much liquid as will yi^hl a thick ])iiste. As a general rule, 
the enamel colours should not b^* mueh moistened. 

It is not’ iuiniaterial whether a \.atf r-colour or an oil- 
(;olour, aii'l wlu-ther essence of turpentine or essence of 
huender, b(‘ used. The watei -colours a/e, generally speak- 
ing, more li{jiucl than the oil-eolonrs, inuhr eu'eninstanees in 
other rc'peds the vme. They ha\(i les> eon-.isteney, and 
eonseonently do not aimre of hung softened so well s\ith the 
paint-brush. On a large .snriaec* of paint, the oil-eolonrs are 
inneh h(Mt(M- adaptc'd to forming an inhforni^d'hver of colour, 
and the streaks and furrows which the stockiish-tail leaves 
hi'hind may he more easily remov(‘d by means of tlie cut 
hadti-er's-hair pencil, The use of the hteh ]M’neil also insurej^ 
a tiir more satisfactory result with oil-eoloors, and con- 
s('(jn('ntl} thesi' eoloui-N an* preferred in all casivj which are 
analogous to tin* aho\e. 

In (‘f)in]»aring the cssenee of la\ender with the essence of 
tni’pentine, we find that the latter dries mueh so(»n(‘r thyan the 
foniK'r ; the foimer, therefore, is emphned wheiu'ver u liquid 
whieli is longdn <li\ing is re({nired. It is not iis(‘d aiohc in 
the preparntion '>f tlje colours, hut as much of the «s'enee of 
tin’[)entine is mixed with it as is necessary to cause it to dry at 
t^jL* propg’ rate. These means are emjdoyed when the tite’h 
pi'iieil is to he used for softening, which aiwa\ > rupiires liuie. 
In the water-eolonrs we e*nuot ad\antageou.sly substitute for 
sugar other Aisi*id suh>tanees, e. //. gum, vSie. ; for the fqrme*; , 
has the advantage of being mueh softer, and at the same time 
is not so liable to pei*! olf. 

Two styles of eveeution essenlialh dilferent from each other 
are adojited in ulass-jialnling. That which in former times was 
chieil'P emphn ed, namely, tiie (lothic, consisted in using no 
hnamelfor eolonring the glass, lint in merely marking the out- 
lines and shadows with a brow u opaque pigment upon glass 
which had hei'u coloured in the melting-pot. This ^tyle of 
jiaiiiting, or rather of draw’ing, notwithstanding its simplicity, 
is suseeptihh* of the iuost beautiful cifccts which the decora- 
tion of jianes of glass is cajiable of proiliiciiig. To it wc are 
indebted for tlie beautiful Gotliie windows which adonVourold 
churches. This style of ghuss painting is moreover the easiest 
of executioiL for the artist need oidi^ be a skilful drausthtsmau. 
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and has occasion for nothin" else, except one single.pignient, 
which is easily prepared, and not at all difficult to use. 

The second slUc belongs to the periot’ of Pie revival of 
Mglass-]iainting ; it supposes likewise tin* n;/.* of coloured glass, 
hut at the same time reipiires the use of numerous pigments, 
hy means of which (he artist (‘\ecutes a real ])ainting on the 
glass, w hich, in regard to it**- effects, may he eom)),.red with oil- 
jiaintiiig. ^l'h(‘ artist is tlierefore under the lU'cessity of hav- 
ing a palette eo\ered with vitritial»le colours, which is of tlic 
same usc' to lyim as a palette suj)])lied with oil-colours is to 
the ()i1-})ainttr. The eveeution <»C this st}le is diffienlt, and 
requires a ]>artieular slud\. . 

Class-painting, takine it altognher, presents numerous and 
considerahle ditjlieultit s, whi<*h ]»ro(‘eed from the nature of the 
colours and ol‘ihe gla^s itst'lf, ml her tn relation to the meclia- 
nieal apjdieatKm of the jiis'inents, or ni relation to the realiza- 
tion of the result^ which the artist (>ndea\ours to obtain. ^Ve 
• will uK'ntion he kinds ot’ manij)ulation wlfudi are m'ccssarv in 
the variou|^,case'. 

d’he smooth and polished surface of glass is not very fa- 
^(Ulrai)l(‘ to the laung on the colours. \\'h(‘n we are laying 
an\ colour on the glass, a second stroke of the hnish fretpiently 
takes oil what the first had deposited; and theni'e arises the 
im;.w. ^ihilit^ ot hesitating in this work. This difficult y has 
dfsjiosed some artists to jiaint onlvon glass whose smooth Mir- 
faee has been remo^ed by sandstone or emer\ . 

Hut the greatest ohsiaele to the }»ain(er aiisi's from the na- 
ture ot the ^ehiele, wliuh does not easd\ admit ‘of \he se\eial 
coatings ot colour being laid one over (he other, which, on 
aeeount of the snhstan(‘es that are used, do not e\en adhere 
aft('r the first coating is thoroughly (h\. As the \ehiele for 
lixing on the iir>t coating retains its olnhility, it is eajmhle of 
being softened and reino\ed from the surface i>y the succeed- 
ing coaling-. To meet this ditlienlly it was ha])]»ilv suggested 
(lint the M'hiele should he eliaiiged in e\erv eotiting of colour 
wliich was laid on o^er another, 'rine, for i‘\ani])le, we pain^ 
with \\ater-colour ujion an oil-cohmr, and rice versti^ with oil- 
roloiir np’on a water-colour. The living snhstanccs of the one 
colour being iiisolnhle in tlie liipiid of t lie other, there is no dan- 
ger of reino\ing, liy a seeond applieat on of the colour, that 
which has been [irodnceil hy a first. 

The jneonvenienee, however, which accompanies the employ- 
ment of colours prepared in different ways, gave rise to the 
discovery of a method bj' which we may paint with the same 
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vehicle, 'ilhis discovciy was arrived at by observing the follow- 
ing fact. pil-eolonr, rendered \Lscid with 4 ii<^hf‘>^ed#eSvSen- 
tial oil of iur|f('ntin(| or Venice Uirpentiue, retains its solubility 
ifi this liquid, if it ^is been dried by ex]m«iirc to the air ; but 
if the j)ninled ])ieee*; of giess Iiine been submitted to a mode- 
rate temperature in a dr\ ing-oven, the colour losc's its easy 
^solubility, hec-fl’s the fri(‘tif)n of the jx-iud ^cry uell, and the 
fresh eoatingh may he laid on willioul diffi^udty. « 

^n pro(<rdmg aceonliug to tlie metliod ^liich wv have ji^st 
nh'scnlx'd, tlie ])aiiiler yill soimuimes base oecMion to intcr- 
rnj)t Ids work, in oniec to diw the painted jiieces of gla.^'S in 
the oseu ; and this eii'(^.i*,mee tus so disagreeahh* to many 
artists, tliat liny eoiisidered li(»\\ they ndght usoid tlie ne(‘es- 
sity of doing so, and at length (he\ sneeeededin ])junti)ig on 
g]a^s with water or oil eolonr, as is the praetici' in ])aiiiting on 
camas, without being obliged to dry the lirst painting. We 
must ol)M'rvo, liowsw^^-, that tlii^ is to he attiihnted more to 
their skill and de\teril\, liian to the nu'thod it self to wliich 
they aserihe this insaluahh' superiority in jiraetisinijilheir art. 
In order to exjdain their method of jn'oeecdiiig, we will consi- 
der a jiuintiiig with watcr-cadours. The artist fir^l of all makes 
up 10“^ colour, and mi\(s with it no more sugar than is ii'^K’es- 
sarv to ennse it to adhere. This colour laid (ui, he paints luion 
the first enatii^g with eohmis which contain more dis.H>lved 
sugar, wiflioiit beigg ijiereby ot‘ a thicker consistenc; . The 
inereasing soli(hfi(‘al ion of tlie^ehiilo pixweiits its soheni attion , 
upon the colour wldeh was originally laid on. 

thi^ ?s dcNterously peii’ormed, it admits d* {lie jiaiiiting 
being iuipffsfi', (o use a Icjilmieal expression. Nothing but 
long ('xperieiiee and perfect dexteril} will — we repeat it — e>ia- 
hle us to eiiqdoy (Ids imdliod wdih a»hau(age. 

For the exeeutioii of paiiitiiigs on glass, jiarlleularly Gothic, 
f metliod ns siiiijde a-> it is ingenious is freipiently had recourse 
to, which enables (lie artist to Avork with (he greatest certainty 
of success. This mode of painting is designated by the rrench 
ti'wn pn/ifurr }wr ciilrraf/e, and consists in drawing the out- 
lines Avith an (dl-eolonr, and painting over the Avholc Avith ‘a' 
watcr-coloiir, AAldeh, athr it is perfectly dry, is to he removed 
with a hard paint-hrnsh. liy a dexterous use of this paint- 
brush, jiortions of colour of ditVenmt ilegrccs of thickues| are 
removed, according ns shadows, half-tints, or light| are 
required. Wherever the glass is left hare by a complete remo- 
val of the colour, Ave get the lights ; tlie places which the 
brush has spared give the shadows, and the half-tints are jiro- 
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duced by an imjjerfect iiMiioval of the colour, lii this way the 
j)roccs^<of layiat^ on tlie groiiud-colour of the picture is per- 
formed, and )ifi(‘r the latter has undergoneithe firin»:, it is a^ain 
))ainted o\er, and retouclied with a colour which has l)ecu 
made uj) uith sut^ar or thickened essence. 

Th(‘ colour jiroper for tlie prinhirr jtar cnhvayp is an ena- 
mel colour, with which a little borax is mixed, and wliich is 
thcA leviirated with enough water to e;ive a thick paste. The 
ctJonr is laid on oy means of a &t(H*kHsh-tad, and softened 
uniformly wmh a cut l)ad_i:er's-hair ))eneil, with tlie Jissistancc 
of which the colour is easily spreud o\‘ ” tlu' dass. The small 
(jiiantily of borax which has hcvn mixed with the, colour 
causes a sutlieieni adhesion oi‘the lallei to the Ldass, so that 
the hard jiencA m.ay he feallessl^ applied to the removal of the 
water-colour. 

The majority (if the ]ii_u-menls of tin* second class are well 
adajited to the em))lo\nieiit of this meth’od. 'fhere art*, how- 
CM*!’, among the pignu'iits of tlie lirsl class, some whose colour- 
ing malfer is acted upon hy borax, so that a eomhinalion 
arises which inijiart.s to the colour which lias heen laid on too 
much adhesi\eness to admit of its being lemoved with the 
hard pencil. Among these colours are ochre \ellou and all 
[ligmeiits which eontaiu oxide of zinc. 

. This impleasaiit eireiinistanee max, how(‘\iM‘, lie eerfaiidv 
ohxial(‘d hy fritting tlus(‘ pigments before tin*} uit* lexigated 
for mixing with borax. 

'Vo frit a )»igmenl is to heat it to that point at whieit. it 
coagulates, and, In reason of an incipient I’nsion, forms a mass 
of the eonsisten(*y (d‘ dough. 

'I’ignicnts of the s(*eond class arc .si'hhnn used for the puin- 
tnre par rnferaye. As this kind of jiainting oiilx has in \ iew 
a sinijilc sketch upon a jircxiously coloured ground, it rctpiircs 
in most case.s merely an opa(pic pigment coloured hy mixture. 
That which is h(‘st adajited to this jmrjiosc consists of a Ilux 
of Hint glass and of brown or xiolet oxide of iron in ti'ie usual 
jirojiortions, with amixtnre of calcined borax, whose weight is 
('(pial to tin* eighth juirt of that of the flux. Tin* jirojiortions 
of tin* borax and the Ihix are ealeiilated for the prejiaration of 
tlnx No. it of the |)ignienls of tin* first class. 

The method which we liave just described is eajiahle of an 
imjic^tant modification witii resjiect to the jirejiaratiou of the 
{;olour ju’ojier for peinture pur e/tlevayr. Instead of dissolved 
borax, merely the oil of turpentine of commtTcc is used. In 
this case, the drawing iS first sketched with a pen iu w'ater- 
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colour, HiKl^a coating of oil-colour is laid on over it. This mo- 
dification is Ijased npoii the property which eSfeence of*turpeii- 
tino {jossesses of gi\ing sufiicieiit finnncss for tlic enhvage pen-, 
cil to he used. Th(\ cj^s^micc of turpenliiiC owes tliis property 
to a small (juanlity of resin which it contaiiis, but which is no^ 
to be found ii^it after it has been re‘’tifi('d ()y a new distillation, 
^lienee it fulKiws that this method is the opposite to the former, 
(^♦‘rtain preeantiojiarv measures, howiwe:-, ojjght not to be tieg- 
^^loeti'd, to obtain a sneeessful result. The water-colour in»st 
aeconlingly be properl\ mixed with sugar, so tliat kbe oil-colour 
may be ineajaible of .'dtening i<g Moreover, after the oil- 
eolour is laid on, it nimt be submitted in the drving-oum to a 
teni[)crature siitlieienl to produce the re(jnisit<‘ firmness. It is 
also necessary to a\oid adding essence of turpeiTtim* frequentlv 
to the same (‘olonr, beeaiise the ju’oportion of n'sin is likely to 
be increased by that means, and the con.sefjueneo would be too 
strong an adlu'sion <»f fhe pigment to the glass, soolbat it could ' 
not then be easily remo\(‘d with the enlnugc jaaieil^ 

('ircnmstaiiees arise in wbieb this metliod is rather (‘ompli- 
cated, and ibis iN the ease when it is refjuired to paint upon 
glass ^vliieli lias not been eoloured. In order to paint a head, 
for example, a liijlit tint is laid on for the eolouring of the 
lights, and n|am this a eoaling of colour suited to the 
in iwder to foihi the shadows and half-tints. Thus, uj on a 
drawing jn^pared with water-colour, the first coating must he 
laid on with a colour mixed with tliickemsl e.'^ential oil, and- 
•tlu'tseeond wph a colour mixed with borax ; hut if the draw- 
ing has been executed in colour mixed with tliiekcned essimlial 
oil, the first coaling of jiaint innst he laiil on with colour mixed 
with sugar-wal(‘r, and the si'cond with colour moistened watli 
[mre essential oil, in ctmtiirmity with the directions we have 
^jiven aho^e. 

The jmnhire gar ruhaua/r is not only simple, but is also 
executed in a very short lime. It is peenliarly adapted to 
decoration, especially to the execution of such designs as stand 
out in light colours from a dark ground, and to the repre^sep-. 
tation of the embroidered parts of drapery. In this case the 
ealevages are executed in a diflerent way. To make ’the 
drawing clean and coi regt, wooden scrapers of various forms 
must be siilisti luted for the hard ptmeils. The colour \4iich 
is here operated upon is of no particular kind, hut may h# any 
pigment wliatcvor that has been levigated with thickened 
essential oil. 

Finally, glass-painting justifies eveTy possible artifice the 

N 
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object of wliicli is to lessen diflicultics, or to enable us to 
obtain ti&ults Wniich are not to be obtained in any'” other way. 
Thus, for examples it is not uncommon toj[paint both sides 'of 
the glass, in order to obviate the nnpleas* tit results of laying 
on one (olonr over the other. Tlie same method is adopted 
in the ease of yllow from silver, heeause the snhstanees hy 
whieh it is iirodneed ought not to he brought into immediate 
conliiict nith the colouring enamels. In this way a green js 
ol4aini'd, that is to say, by gi'iug a }eliow stain to the baek of 
a ])jee(‘ of glass which lias been painted lilue. 

'fhe same nu'thod is also folleued jp order to impart hril- 
liaiH*} and a nouarkahle f^‘slme'-^ .o the hrounish red colours 
from iron; that is to say, a yellow is apjdied to tin* ojijiosile 
sid(' of the hro. ii. 

Whatever method he adopted, the employment of the colours 
is alwa\s, howexer, subject to ec'rtain re>trieti()ns. (are must 
be takx'ii to \',^e as few mixtures as possible. b'h(‘ eolonrs are 
l)V iiK'niis of the latter mutuallx destioyed at the tianjicrature 
at w]iu‘h'i(ie\ are burnt in, while at the saiiH' time* new comhi- 
nations tak(‘ pla<‘e. J3y avoiding a mixture of the ])igments 
we olitam purer, less perishable, and much more certain 
colw.rs. It is better to lay one eobuir (oer the other, instead 
of. mixing them. In ordei, tbeief'ore, to firodiua* an ejfect 
similar to that wbieli may be obtained with oebr yellow an‘d^ red 
from iron, the yellow is lirst hud on and tbei' temjK'red with red. 

It is also of eoii'.eipienee to lay on the pignuaits as thin as 
possible, and tlien' are several reasons tor so doing, Tliiis if 
the (‘oloni’s are laid on too thick, the adlu-MM* su'hstances that 
are in them form a mass wliieh ]His.sesses too little softness and 
tle.xihihty, 'i’iie motiuiis caused Ity e\j)aiision, xxhieli the glass 
uiuh'rgoes in the ehaiige^' of tejiyieiature, unless they are 
shared by the painting, at lengtli oM'reome the adhesion of 
tlie colours ami loosen Ibeiii from (he surface of the glass. 
This aUvavs take'' place when water-eojours and oil-colours are 
laid on in alternate c(»atings, for the hetiTOgcneous (prilities of 
the substances by which those colours are ti.xed are still mbre 
eoiiducixe to this result. Tiie mere drying of itself is often 
snilleieiU to produce this uu])leasaii( result iu eonsequeiiee of 
the unequal contraction (jf tliese suhs(ane(‘s. 

(,ki the other baud the water-colours certainly part xvith the 
watei they contain, in drying on tin' glass, hut then tliey 
retain the sugar which was mixed with them ; the oil-colours 
give ii]) fh(‘ volatile ])art of their vehicle, whilst the thickened 
essence which is iu the latter has lost the power of being con- 
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verted irilo vapour, aud consequently remains upon the glass. 
Hence it fdUpws, that these substances mus^be eonstimed in 
the firing, and leav^*, a certain quantity of carbon lying between 
the particles of the ^ngment. The body re-acts upon certain* 
eoinl)iimtioi)s, e.<j. trie Oxides of iron and lead, which it turns 
black by lohbing them of their oxygen, whicli it does so much 
the more, as*lhe carlion being protected hv a thick coating of 
colour resi'^t^ etnnhii^tion the longer. This c ireuinstaneeis at 
least of iinportance with regard to tlie tl ’^h-colouring. l^iis 
contretemps wliieh we have just jiointed out would not take 
place if a firm siibstaiu'e, and one perleetly volatife at a certain 
temjieraiture, were inAaf.alii^' n'^e(fa^ a meaii'^ of fixing on the 
colour* as, for example, camphor, or liorax, wliich contains no 
earhon at all. lUil the former snlislnnee is vet#!.o he tried, and 
tlie lattji'r exuihl not always he coincniently used. Neverthe- 
less, it follows fi'om what we have already stated, that, of the 
sulistimei's wliieh are .adapted to fixing the jiaintJug upon thet 
glass, the ]>referenee should he given to those whose combus- 
tion leaves the leu^t earhon behind, and which a?Hhe same 
time jireserve a certain duetillty, as a security against cracking 
and splitting, IVrhajis wax would answer \erv well with 
regard to these two jiarticulars, for a jiortion of it volatilizes 
when it i> exposed to heat, and it jiossesses moreover gr^at 
duettlity. Fo^ this imrpose we have only to dissoh’e It iji 
essential oil of turpentjne. 

It w'ould he a waste of time to describe the A arious manipu-. 
lations used here, which are purely artist leal ; and wx‘ would 
‘ralTier theTcfbre coniine oursehes to some few panieular cases. 
I’ainting on glass is always ^oiie by copying oil-paintings, or 
original designs expressh pre})ared, which are called carto&ns. ' 
'liie original design is traced liy means of transparent paper, 
taid this is used for transf(?rring the diwing to the glass. For 
fliis purpose the piece of glass is laid upon the tracing, which 
nas been first spread out upon a table. The transparency of 
the glaiis makes it ea^y to follow' the outlines and shadows of 
tlrc tracing ; hut if the glass is very mucli coloured and desti- 
tute of transparency, it becomes netwarv to use a perforated 
pattern jbr finding out the drawing through the glass. This 
is a kind of tracing, the outlines of which arc drawn through 
numerous contiguous jnAetures of the size of a needle’s }^int. 
The paper which lies on the glass is then struck with a of 
powdered charcoal, and the outlines appear marked with suffi- 
cient distinctness. It is best to begin by drawing in Indiah 
ink the object to be painted, when it i»in our power to correct 
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and modify the sketch, just as we think proper, and then the 
paintintf may bC executed according; to it witli the greatest 
certainty. If corrections are made after^ihe pigments liave 
1)000 hud on, a wiiiit of uniformity aivt' completeness will 
always lie observed in the work. Besides, correcting is then 
much more ditlicull. In other resjiects the saijic rules and 
precautions are aj)plieal)li‘ to glass-painting as to painting on 
can\*as. The (‘asel and the mnuLstick are used (‘fpially in 
boUh. The easel is' eonstrueted in a jiarlhadar manner, which 
we^shall des’rihe hereafter. The ]»ieees of glass that are 
placed upon it mu^t he fastened wntli ig -oft aillie.sive wav pre- 
pared solely for this ])urpose. In Order to lake advantage of 
the tran^parene\ of the glass, the ])ainter places his j)icturc 
between hiinseii' and the light, and can at once judge of the 
edeet of his work, as he proceeds. 

A paint-brush or a goose-quill is used for drawing on glass 
'with a ])igme"'t. A water-colour i> best ada])ted to the goo.se- 
quill. Oil-colours, which are juefern'd for jiainting upon a flat 
surl'ace, becauM' the\ admit of iM'ing difiused more uniformly 
W'itb the pimeil, are not suited so well to the quill and do not 
adhere so well to the glass; ne>erthel(‘ss they are frequently 
us(‘d: A large quantity of sugar facilitates the drawing; still 
it is necessary to define the amount which should be mi.ved 
wnth the colour. Six grains of sugar to one drachm of colour 
jiroduce a suthciently strong adhesion, but lor the (pfill at least 
seven grains of sugar must be mived with the colour. A 
mixture of twehe grains would caust‘ the colour to ])eel of. 
It is a very good jireeaution, wdien it is intended to jiaint with 
a quill, to wash the glass beforehand with essential oil of 
turpentine. Drawing in Indian ink is likewise more easily 
executed if this jilan be a<lopled. „ 

Should it devolve upon a glass-painter to ]»nint a church 
window^ of large diimmsions, he must begin by dividing it into 
more or fewer ('ompartments which arc surrounded by iron 
bars fjropeiiy disjiosed and firmly united, so that all ])arts may 
be equally firm. IIi* first determines the direction which is \o 
be given to the iron bars and lead casing which are intended to 
unite the different ])arls of the picture. In doing this he must 
study to make these parts follow tj;c outlines as much as 
j)0.sskMe, ami to hide them in the shadows in such a way that 
they iuay not injure the effect of the picture. He ought not 
to be afraid of giving them a pro]>er tliiekness, and increasing 
their numl)er when necessary for the sake of gi eater firmness ; 
this is of the greatest iifiportaiice for the duration and preser- 
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cation of }» work of art wliicli is always exposed to the violence 
of tlie windj. It is a necessary condition ^hich festers the 
author of the orighial desijrn himself in his eoinpositiou. lie; 
must always take c\jire jhat the execution of the ])aiiitmg will 
not require }»i(*ces ol glass which are too large lo admit of being 
durably fixej by means of iron bars and leading. 

If the artists of the jncsent day understand iiOt only how to 
kisuro firniiK'ss to a ])ainting on glass, bpt also at the %aine 
time how to satisfy the demands of the art as far as is ne«es- 
sarv, — this, whatever may l)e said of it, is an*impro\eiiicnt 
which W(‘ owe to the '.'lodern stjle ol‘ painting, and to which 
tlu' nwiiiufactory at Sc\ realms greatly contributed. As for the 
rest, ituth these conditions may he sati-'licd at once wdthout 
jnuch difticnlty. The ])re<ence of tin* ironiiars and of the 
leading does not disturb the harmony of the }>aintiLig nearly so 
mucli as would he supposed, ('an this be a magical result of 
this kind ofluimaii cteation ? The Iniman mind4ia'> tin' j)owei' 
of dismissing these ol)structions, and the largest of t^iem alwavH 
appear like ohjeets which are outside the })ieture. Now', 
whether the aueiciits saeriticed oa cry thing to solidity, or were 
delicient in mechanical skill, their church Avindows afford 
frecpient iiiNtaiices in which the painting is far from harmoftiziiig 
witlj the materials which siijiport it. Thick iron bars arc li'e- 
qifcently carrietl acrosN tin* tigure.s or abruptly cut the masses 
in tin* fint'st centic r f light. Mvery one, therefore, Avill c t- 
tainly coincide in our opinion, namely, that thi‘< is granting to« 
iii*ich to*tlie demand of solidity and too littl«' to tlje effect ol 
the painting. Ihit did not a a cry simple ])rinci})le of econoni} 
frequently predominate in tins matter This Iia pothesis seems 
at least reasonable, the eonstruetion of the armhuj being oiTc ol 
the most cxj)ensi\e jiarts^jf the construction of painted ehurcb 
^AvindoAvs. AVhen Ave come to Avork the iron bars into compli- 
cated forms, this, as cATry one must si-e, can only he done al 
a great expense. It is a consideration of some importance, 
why tkc ancients thought IhemsehTS obliged to restrict th( 
claims of the art to limits marked out by economy. , ^ . 

After Ave have explained the A^arious manipulations of tlu 
proper art of gla'»s-painting, we must not omit to speak of i 
branch of indu.stry Avhijh has something in common with tin 
art with which we arc at present engaged. We mesiai thi 
manufacture of the momseline glass, which consists in e^verin* 
panes of ordinary window-glass Avith a coating of opaque whit( 
enamel, upon which a transparent sketch is draAvn by euhi'a^e 
which seems to be executed upon a^faiutly-polished ground. 
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To obljlin this |,’ftsult, a titch jicncil must bp nseJ,Svhose fbrm 
wc have already described. This is di{)})ed into* tbickencd oil 
t of lavender, and tin* surface of the glas& is touched perpen- 
dicularly uitli it until the whole is eo\cYed with an uniforin 
coating. As soon as this layer has acipiired a proper con- 
sist('ncy, a powder compo.sed of one part of o\itl(‘ of (in and 
thrfc parts of a tlii\ of tlie second class is sifted o\(‘r it. Tlie 
thickened essence <retaius a pro[)er (piantity of tliis enamel. 
Tfiis coating. is then dried for six or eight hours, and after it « 
haS become '^sutHciently hard, the I’ycess of enamel jiowder is 
removed by means of a badgt'r's-hMr^pencil. 

Now, in order to draw upon a plate of glass like this lines 
M-hich shall possess the ])olish and transpanaiey of glass, wc 
lay under the glass a. pattern who.->e hues are sulfiei^'utly con- 
sj)icuous even through the layer of ])owder. The pattern 
^ having been previously well secured, Ifie artist remoM’s by 
means of an Vtehing-tool the colour fnjin those places Avhich 
are indica*ied In the drawing. This ]).iinting i^ now e\p(jsed 
to a proper degree of h(‘at, that it max adhere or become burnt 
in. There is little in thi.^ ojieratiou that admits of the 
application of the proper art of glavs-panitiug, the Use of 
the wooden etchiiig-tool alone being accidentallv borrowed 
frbm this art. It is an exceedingly convenient tool t'oT ex- 
■, ccuting transparent drawings in imitation of enibroi/jer\ ; it iM 
also much better adajited to c///m///c.v than the steel scrajier. 
The method which i.s enijihned in jirodueing wliiti' enamel is 
preferred on account of its succeeding in a \ery short time, ’ 
but is better adaptial to white . enamel than to the other 
, colpurs. Laying on by m(*aus of the liteh jicncil insures 
greater uniformity, and enables us to obtain the reipiisite tone 
of colour with certainty. ♦ 

The hvrnuKj in of the jtaintiiKj, — The glass, after it haS' 
been painted, must be exposed to a temperature at which the 
pigments lirpiely, and arc then'hy united to the glas,s. For 
thi.s purpose the pieces of glass arc arraug('d in a kind of box 
of fire-clay, called the which is placed in a furnace and 

therg heated until the (colours which luue b(‘en laid on are 
Ikpiefied. 

Description of the furnace . — Tlie furnace consists of four 
wall# formed by bricks standing on their ends ; thc'sc bricks 
enclose a space which is again subdivided into three parts. 
The upper compartment contains the muffle, which is open in 
front for the purpose vf jmtting the glass in and taking it 
out. This aperture must be walled up, after the muffle baa 
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been filledt The intermediate space contains the fire-place ; 
the lower ipacc contains the ash-pit. /# cast-ir«n grate 
separates the fire-pot from the asli-pit; it is composed of 
single (!ast hars, in that it may be more easily rc])aireflf 
These bars Jire merely laid hy the side of one another. Two 
or three arcin's span the fir(‘-})ot transversely^ and arc placed 
at equal fli:itances from each other; they strve for the siipjmrt 
flf the mutlle. An arch of burnt clay is nerfoi.',ted with several 
holes to allow tlie escape of the llame ^nd thi* ])rodnctg of 
combustion. Tlie muilh‘ has a wide aju^rtuve fy front for the 
purpose of ])ntting in .and taking out the gla>s, and another 
one of a small size under flie anii ff)r the esc<!])t> of the gases 
which are evohed in the interior of the mnfiie. The door 
which closes the large aperture is mually proiided with a sort 
of pipe in the middle, through which the exjterimeutal })icees 
of glass or the juTometer are introduced into the inutile. By 
means of tin* latter ^fe are enabled toohser\e l)i|‘ temperature# 
It is better, ho\ve\er, to ha>e two apertures of the same kind, 
as we shall ])resentl\ see on a closer examination. 

Manaiiciuont of the ftainfpd pierps of tjhm in flip mnJJIv . — 
As Uie colours which ha\c been laid on are to he melted, the 
plates of glass should not he jdaced in immediate eontacit. with 
oim another, or they would necessarily hake into one mass. 
^Wicy are thfrefoiv laid apart from one another by meqiis 
of fire-proof cart henw art' shehes, (in Tranee, In means of. 
slabs of hna from Aiuergne,) or jilates of cast iron, winch a^c 
«i^ngcd horizontal iy in parallel hners, so that a sm.all space is 
always left between them. These shel\e ar ■ kt'pt apart hy 
the insertion of small pavafft'htpijieda of hakeil eiay in the fo.ir 
corners. The shehes art' aho laid njion erttss-hars ofiran, oti 
which two are iisetl fo;^ evcr\ shelf, and are inserted at lioth 
» ends 0 Ithc mutlle into notched liars; the former method, 
however, is preferred. Before the glass is put intti the niufile, 
the .shelves must he covered with a stratum of Sjianish chalk 
jnixcfll up witli water, so that the glas't, if it >]n)uld hapju'n to 
become soft wdicn heatetl, may not adhere to tlie surface of the 
shelves. This coating of tlic shehes must lie earefnlh'dfit'd, 
and then the pieee.s of glass must lie laid side hy side, hut, 
without touching one auotlicr; more()^er, a clear sjiace must 
be left at each corner of the shelves for the little sypjiorts 
which we have already mentioned. After the mutlle has been 
filled, the aperture is hermetically sealed by being j^Jlastercd 
over with clny wdiich is proof against fire, ami the front of«thc 
furnace is walled up with bricks. •Thus shut up, the glass 
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may be heated without the colours bein^ exposed either to the 
action (he fliu»ies or the vapours which arise' tVoiii the firc- 
])Ot. ' 

' According to Br. IV[. A. Gessert, to wlmiu A\e are indebted 
for an excellent hisfor\ of glass-|)aiuring; tlie inlrodiietion of 
the painted ])ie(*es of glass into the innllh' is efleeted in the 
following way in Germany: — AVell-calcineel lime 'is first of all 
slakj^d with water, and when it has crumliled to jionder, ks 
properly <lried ovt'r'Jhe fire. The bottom oflin; inuttie, to the 
thil-kiK'NS of an inch, is (•(nered with tins powdei’, as it. falls 
thri^ngli a cdai^e liair sieve; tbi^ sii^ljstratnm is carefnllv 
levelled, otb(*rwise the piee("^*of gli*?^s hii'^lit liecome d^torted 
in the firinn; ; these pieces of glass aie tben laid side by side, 
hut in sueh a ivamn'r tliat lluy niav not be* in contact either 
with one another or with the sides of’tbo mulHe. A thin laver 
of lime is tlu'n sifted o\er them, olbei jiainted ])ieees of glass 
^'ire disposed in a second si'ries, and the process is continued, 
until wc rcacli the centre of the inutile, at least the ajierture 
for drawiiv^<out the tests, nbieb coiimM ('f strips of glass from 
0 to 7 inches in length and 1 indi in breadth, jiainted o\er 
with patterms of the colours which an* to be burnt in. Tlu'se, 
like tjie painted pieci's of glass, are laid upon a stratuih of 
lime, and sprinkled o\cr with a coating of the same, but ar(' so 
arranged that one end of them reaches to tln‘,een1re oTt(ie 
muflle, while the other jirojects half an inch out o‘‘tbc test 
aperture, to admit of their being taken bold of and dravn out 
by the }mieers. The artist then continues introducing the 
other pieces of glass, and strewing lime, until alt have" been 
arranged in their places in the manner above describi'd, or the 
.iiiulfle is full. If only otie has to undergo the burning in, the 
muifle is filled with ordinary ])ieccs of glass instead of jminti'd 
glass, and the only jiiecc which is to be fusi'd is introduced 
into one of the interior lav ers of the inutile. The latter is then ' 
covered up. 

The furnace must be heated nitb nood, ina^mueb .as no 
other kind of fuel will ansner the jnirpo.^e, at least for the s])e- 
ck's (>f furnace of which we are now speaking, because the 
heating of the muffle is eHected less by radiation from the 
lire-jiot than by contact witli the flames. (Amseijuently tliat 
kind of wood should be .selected wl'4ch gives a long and 
bright' ’flame, e.//. the wood of the aspen, birch, or jioplar, 
which 'fnust prcvion.sly be seasoned as thoroughly as jiossible. 
The fire must be made to burn up slowly, in order that the 
muffle may acquire the .-same degree of temperature in all 



PAINTING ON GLASS. 


93 


its parts, l"lie ignited matter must therefore have time to pro- 
pagate itself/ Were wo to j)roeeed otlier\use,^ljc ghiA uhieli 
lay next to the sides of the inulfle would liave alre.'uly endured 
a degree of heat Mhi-^h \v>idd not onlyafleet the pignients hut* 
would ev(‘n hring llie glas^ itself into a state ot fusion, whilst 
the plates o|^ glass whieh were situated in tl centre of the 
niutHe had only obtaiiual the ])roj)er (leiiree of temperature, 
'lilie hett(‘r to evcape so unjdeasant rn oee.inenee, we ifinst 
proe(‘ed in the following manner: 

The fire must la' eonstantl\ kepi at a ni(iderate#^emj)eratiire, 
until the mullle has .-it^aiued' a liy*ly led lieat, when the teni- 
peratu*-e must la low end. ^'flu' heat jienetiates into the inte- 
rior, and the mullle at last la-eomes (»f a dull red heat; the 
fire is now stiin-d, and a^ soon as themuiHe isiif2:ain at a li\el\ 
red hc'at, is lowered a seKmd lime. This is eontimied until 
th(‘ centre of the mnille is at the recpiisite temperature, Ae- 
eordinu' to this metlnffl it can mwer hajipen thai the exterior 
oftlu' mullle Inis already attained a high temperayire before 
the interior i-> |)ropeil\ he.iteil. * 

Tin* tempeiatnie whadi it is intended to arri\e at is generally 
a moderate ehen vred heat ; this is deteriiiined by looking into 
the various apei tores of the niuille. Ihit these ohservavions 
are ATr> liable to <'nor, heeause we are not always in the saiue 
eoudition with tegard to liicht. Sujipose, t’or inslanee, that the 
room in which tii('dui.naee stands is\er\ wi'll lighted, then the 
red-hot innlHc' is not nearly of so hright a I'olonr. In a more- 
syl^diicd ^glit, the red appears niiieh more intense ; so that one 
day’s exfierienee is iVeipu'uth fallacious. It is ^u'ri'fore neces- 
sary to hang enriains hefore^hc windows, in order to obtain a 
tolerably uniform light for this examination. * 

The temperature is also^deterinined by painted pieces ofglass 
jjfir testing, which arc laid in tlic a^iertnres of the iniifHe ; hut 
siieli tests jis these are not conclusive, inasmuch as they only 
indicate a local tcmjieratnre. An experiment made in one jiart 
of the niutfle atl'ords no clue towards determining the state ot 
the otlu'r ])arls. fhil if after all the artist shonid he disjiosed^ 
to use this ti’st, he must endeavour to keej) always below tlie 
requisite t(‘m|)eratnrc, and to lower the tire before the h'st- 
glass has actually arrived at the ]>ropcr degree of fusion ; for 
he may he sure that the V‘m})erature will increase toward^ the 
eentro. Carmine is generally employed in e\]>eriments of this 
kind. Tlie changes of colour which it undergoes in mass, 
when it is raised to a higher temperature, render it peculiarlj^ 
adapted to this jiurjio.se. When not m<lch heated it hasadirtv 
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violet jolour, it then passes o\er into })uic earmlnf ; and when 
at lengtli il is heated too inneh, it appears yelliAV in reflected 
light, and violet in refracted light, tluit is to say, upon an 
oparpie body, c.//. apiece of ]>oreelain, will aj)[)ear yellow; 
n])on a piece of glass on the eonlrary, in transiiiittc'd light, it 
will appear \iolet. 

Finally, the l(‘mperatuiv in.ay he (](‘teriiiined by means of* 
particular in-lruiyents enntri\ed on purpose t(» measure Phe 
h\^at of the. rmnac'e. Among the-e an* the pyrdmeters ot, 
AVedgewooA and Hrogniail, The foinier i^ const rueted on the 
prineipb' that clay eontraeki in ])i^>ju)rtion to the heat to which 
it is e\])()sed. It eoii'-ists of ji phsu* of eoj)|)ci', on ^\>lieh two 
or three riilej^, likewise of eoppe', me ti\e(l. iitgween these 
is insertt'd a (wlinder of <‘Ia'. b.dxed in the lire, which has been 
ex])osed to the degna' of heat which i'' to he determined. The. 
more it diniini'-hed in hulk, the gi eater \vas th(“ degree of 
heat ^^hieh®wa^ apjdieil. Tin' instrument is di\i(led into 2(0 
])ar(s. zeio answers to .^SO ' h.*) (Vnligrade; e\ery degree 
is (‘(pial to 72 '22 Centigrade. 'J'liis p^ lomcter is therefore 
adajitcil to the measurement of \er\ high tein]»eratures, hut 
does not answer well in the east' hefoie us, m wliicdi tly^ otlier 
is fircfcrahh*. This latter is eonstineled on the jiriiH'ijile of the 
t'Xjiaiisibility of the metals hy Insat, and consists of an i^ipara- 
' tus of haked cla\, along wliieli a gr()o\(' ruiTs loiigitiidiifally, 
hnt stops short of one of the eiuK. A‘ ha'r oi' metal and an- 
other of haked clay lie in this groo\e in such a way tiiat their 
ends toueli one another. The other (md is fiynitlied \M\ « 
dial-])late, ill the centre ol’ w hi^eh a fmgm' moM’s, one end of 
which is in eoiitaet with the ('artheiiwari' liar in the groo\e. 

* That part oftlie instrument wliieli eontaiiis th(‘ liar oj' metal 
is introdneed into the muille in s^eh a way that the bar shall 
be eornjiletely in the mnflh*. As it e\pands hy the heat.^t 
must necessarily, since it lies at the end of the groove, pusli 
forward the (arlheiiware bar; the latter again eommunitates 
the impulse to the linger, which then indicates npon*the dial- 
plate (he exjiansion wliieli has taken jilaee. Thc' metallic bar 
must be made of a metal whose point of fusion is far beyond 
the temperature necessary for hurning in the jjainting; it must 
not even heconie too soft at this ylegree of lieat. Iron and 
siller may he employed for this purpose, but siher is generally 
preferred, because it becomes less oxidized. If a metal still 
more difficult of fusion were reijuinal, a bar of jilatinum might 
be used. 

Ill order that we u’iay use this instrument effectually, the 
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following c^i\(lilions must bo complied withr^tbe dooj of the 
muffle must •be Airnishecl with tw'o apertures, one of which 
must be made in the lower part, and the other in the middle, 
or rather a1)out the ^hird (»f its h(‘ight. .V pyrometer is 
prepared for each aperture, ^^'ilen the lower one indicates a 
dull red heatf the tire is not .allowul to increase, hut is stirred 
in proportion as llu* heal has been reducL.' below that tem- 
perature. Tl'c artist proceeds generally ae^ordiiiir to the direc- 
tions aboVe gnen, until the n|)])cr jiyronieter indicates a profler 
tempi'ratnre. * ' 

In beginning to light tl^' lire,*il is important to cause a 
feeble currc'nt of air to pU'.s Ihrongh the muffle, in order to 
allow the gases, vlueh are I'onued in the lalte^ by the cojubi- 
nation of the substances A^bicli are used for fixing the painting 
with tbosi* wbieli emue out of the fii e-pot, and penetrate 
through tlie side's of tjie muffle, to escape with rapidity. For 
this purpose' one of the apertures in fremt, as efell as that eif 
the upper part, is left half-eipen. Fpon the lat*y is also 
jdaceel a stove* chimney, a tew deeimetres in length, wliieffl 
when luxated elraws the air out of the interior oftlie muffle*, 
and iK'celerates its upward meitiem. It is onh when the muffle 
is being first heated that the most injurious of tlie e\lernal 
gase« penetrate^ in larger rpiantities. After ji lias arri\ed at* a 
reel heat, ^tluT become more eompletedy elissipale'd on iht' 
exterjeir. Tliese gase's al\va\s exerci.se a peruieious icil lencc' 
upon the painting, which it is ne'cessary to guard against. 

•S’he e;ft*at4ug the eurivnt of air of whicl we ]ia\e just been 
s})caking is not le'ss nseful^s a means of oho.itmg an uu- 
]»leasant oee'urrenee, whie-li, withemt this ])recaminn, frecpiently 
takes place, -viz. the crachhnf oftlie* painting. This may be 
cxjdaiiied as follows : W'\m\ the muffle is being first healed, a 
«ii •ge epiuntity of smoke often ])ene*trates through the* hole at 
the toj). The glass is still cold, whilst the sides e)f the muffle 
are Imt ; conseejiiently the aejueons Aaponr of the snmke cem- 
dftiiscs'iii small dimps npem its surface. As soon as the glass 
begins to grow hot, tlie water which lies iijum it ht'gins taboil 
before it is eon verted into steam, and at last afleets the painting 
with which it is in contact. The consecpieiuM* ol this is, ’that 
a peculiar kind of craekmg takes place, similar to that which 
varnish undergoes wdicn it is laid on an oil-painting just finished, 
The possibility of this accident is diminished by creating a 
draught of air at the commciicemeiit of the heating ; but this 
draught should not be so strong as t(^ chill, and consequently 
to crack, the objects with which it comes in contact. If this 
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be avoided, it seems to be attended ^vitii no othe* |)i'cjudicia4 
results! 

There is also another source of moisture, \iz. in the elay 
with A\lneh the door of the inutile. is |>last('red over. It is 
(“ustoniarv, therefore, to Iieat fur a sliort time the muliie, ccitli 
its eonteuts, before ])lastering on tlie ela^, an^l to close the 
funnu'e. The inutile being already hot at the time the elay is 
laid on, its eonleiUs jire not so likeh to condense the \a})onr. 

♦That kind oi' glass-jiainting wliieli is e\eenled vitk eolomed 
fined pigments is not fmishisl after the first tiring. The 
fusion of the colours givi-s ii^ general too f(‘ehli' a tone of colour. 
The pigments of the first elasN ('spcnallv lose sonin of the 
intensity of their colour when they an* evpostd to too hieh a 
tcmjicraturc. *lt becomes neei'ssar} after the tif't tiring to 
gi^e exj)n‘ssion to ihosi* parts which an* detieiimt in this )>ar- 
ticLilar, aiul generally to impart the re<nusiti‘ harmony to the 
whole. It i*’ even sometimes useful to 'e-toiieh the work after 
the secoiul burning in, and in this lasi* a third Imrning in 
becomes necessary ; but the painting is not capable of hearing 
more than this, for a large jiortion of the ]))gnlellt^ would he 
considerably damaged and e\eu entirely d(‘*'tiou*d l^n the 
rejifated action of heat. Mlien a pamliug is to he burnt in a 
second time, and it becomes necessary to restore harmipiy to 
the various ])arts of which it condsts, the 'artist gencHally 
laws them together in the position which they are afterwards 
intended to occupy, in order that he ma\ he enabled to 
judge of their combined effect. Tor this ])urno!»j' hi* 
them in their respective places ujion the glass plate of the 
easel, or u[)On a ]>late of glass of a jiropi'r siz(‘, which is 
placed in a frame. 

TIktc are two wa\s of holding t,l)e jiieces of glass togidher. 
They may be fastened ujion the glass plate with wa.\, which ^ 
sjiread out between the fingers and rolled n])on a tlat surface. 
The wa.v takes the place of the leading, and fills nj) all inter- 
stices. The ])ieces of glass may also lie encased 'in lead. 
Fastening with w'ax has the advantage of being materially 
clieajier than leading, only it is deficient in solidity. AVhen it 
is warm, the wax becomes so soft that the pieces do not hold 
together well, and numerous accidents are the result. A work 
whieh has occupied much time rn^iy he ruined in a single 
mordent. It is also difficult to free the glass entirely from the 
Yax which adheres to it without a eonsiderahle loss of time, 
and if any wax remains behind it is injurious to the painting. 
Besides, the idea tha^ leading is more expensive is merely 
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illusory, wl^ii it is the jiaintor himself who fastens the pieces 
with wax; foi^the cost of tiic leading is more than compensated 
for hy the valhc of his time, because the former is done by a 
glazier, who only solders together the ends of tiie strips of lead. 
Fastening with wav ^ ()nl\ practiced at 8e^ res ; at Munich 
leading is preh'rn'd. 

or j:NGRAVlN(; ri'OX glass with HVDUOi lcoric ac^d. 

This stymie of d('eoratlon, which has nothiifg in common "VAith 
Mhe projjer art of glass-painting, is neiertheless frequently and 
advantageously eniplo\(*<l as an assistant to this art. It is 
generalh used for occWc/cc/^lass, Tls it is called (uhite glass, 
U}»on u liieh a coating of coloured glas^ is fix(‘d in the blowing). 
It ('onsists of a kind of white drawing upon a cfjonred ground, 
and it is obtained l)\ rem«)\ing the coating of coloured glass in 
all thoM’ places where it is intended to lay har<‘ the white 
stratum, according to ihe form of the drawing, ^"he procicss 
of engraving is as follows: The glass is first covered with a 
coating of oily copal varni'^h, or, what is better, wfli^ merely 
linseed oil which has been boiled with litharge, in order to 
jireserve from the action of the acid the parts which are not to 
he etc'hed. This layer is dried in the drying-oven, and„the 
varnish is then ri-inoved by means of a graver or necalle, and a 
scraping instnnjicnt, from those jiarts where the glass is to be 
aided ujioiichy the acid. As soon as this operation is finished, 
the plate of glass is laid horizontally ujion a table, ami a ised 
^ border of wav is carried round the edge which is capable of 
cindainmj? the acid, which is then ]>oureii U] ;n the glass. 
The acid is allowed to renuAiu ujiou the glass as long as is 
necessary to destroy the coloured .stratum wherever it is e\- 
])osed. After this, the piece of glass is washed and freed iVrin 
the border of wav and the ground. The engraving is clean 
iftul line in propoition to the thinness of the coating of glass, 
and the diluteil state of the acid. If the acid is very much 
eouccntjpatcd, its action extends over the etching ground, and 
thr lines seem undermined. This kind of drawing is frequently 
employed for exhibiting silver embroideries upon coloured 
dresses. It is white at first, but may be coloured yellow, so 
as thus to imitate gold ornaments. 

Glass may he etched bjj means of hydrofluoric acid, because 
the latter has the property of dissolving silica. But on account 
of the exceedingly jicrnicious eflect of this acid upon the hV'alth 
of those who enijiloy it, it has been hitherto almost imposbsiblc 
to use it. In order, therefore, to appV tlie art of etching on 
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glass to the arts and sciences, it became neerssary fo find out 
anothev meaiis^of etching, perfectly harmless, aiid a suitable 
etching ground. Dr. Bromeis, of Ilanau, a 'clever young 
dicniist, and aftc'r him the celebrated jn’ofessor. Dr. Buttger, 
of Frankfort-on-tlie-Mahie, each hoMe^cl/))y himself, and with- 
out being ae(|iiainted witli the researches of the other, have 
now discovered such a uu'thod of etching, and by means of it 
haye etched jdates of glass of any thickness, and have pre- 
]}ared them for ginng i'n[»ressions in the ])i'esses which have 
been hitherto generally employed. 

Vroh'ssor'llottger gavi* a full account of this invention, which 
is called ////«/o///7/y;//// by thf imen/ors, in a lecture delivered at 
a uieetiiig of the Physical Society of Frankfort. At the same 
tim(‘ he poiiite|lont the ad\autatii‘s which were associated with 
this diswM'rv, of which we shall oul\ pailienlarizc the fol- 
lowing : 

I. 'J'he sn!>stanee n'>>(‘d for etching is ^ucrfcctly harmless^ and 
no \apours oi gases are e\ol\ed, which, as is the ease in copper- 
plat i* eu aving, aie in the liahit of producing an injurious 
clfeet e^ell upon tin- ]»lale ; uiorecncr, it does not lose its 
strength, the saiite (|uanlit\ e.m lie used for etching several 
Imiulrcds of lines in glass, 

‘J! Glass admits of an e\eet‘diugly delicate treatment, and 
tiie lines are moie p(’Jfe<•(l^ de\ eloped than ii^i ei)gra\ii{gs on 
steel or copper. 

I). All kinds of ]>or(H‘lain and Hint -glass maybe very easily 
supplied with colouring and glittering ornaments, by rubbing 
in tlie drawings that are etched upon them vitL vitrCo'us 
jioreelain I'olonr, which i-- nott diHienlt. of fusion, and then 
ligpiing it in the nintlle. 

The iinenlois intend to make known their method, wdiicli, 
independently hyalot yyy, j)romi..es to be of great interest, 
for a very moderate remuneration, as soon as at least fift/ 
])ersons in the district of the Zolhenmi will combine to pnr- 
eliase it. 

The easel proper for ylass-paialiay . — The easel eonsistr. of 
tin (/blong wooden frame, whose greatest dimension is its height. 
Its interioi' edge is furnished w'ith grooves for the reiieption of 
a plate of glass. This frame is jilaced in a larger frame, and 
may la* raised or lowered in grooves ^^.t ])leasnre. We liavc an 
(‘xacc representation of it in the old sash- window's. The e.xterior 
frame has a series of holes in the direction of its height, on 
both sides, and the interior frame can thus he supported at 
any given lieight by neans of pegs which are inserted into 
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these holes on eitlier side. This apparatus is placed obliquely 
oil a table, and supported in this position by t'ya pro})s^at the 
oack, which a?e joined to the upper part of the large frame by 
means of two liingt's. These two jneees are joined together by ! 
a cross-l)ar, and ludd tit a prf per distaucr from the frame by 
means of iuo\ealde iron hooks; a eontri\anee n»*eeisely similar 
to what we tiifd in st('p-]adders, for, hke them, wlnai it is not 
wanted (o be n-rd, it ean 1 k‘ shot np, so as 'o oeenjiy l/‘ss 
roo)n. * 

' Mill for (/riuf/itifi f/ic piffiiHoila. — The mill is a cirenlar vessel 
of porechiin, whiih r<'eei\es the runner and tlie sfd)stanees*to 
he ground. The bottom of it, towflrds tin* eiaitre, rises in the 
form ot*a eonieal or rounded ])rojeetion, which forms with the 
lower ])art of the side a widi‘ groove*, in wli^h the runner 
moves. The runner consists of a thick crown of jioreelain, 
hu’ined out of the segment of a cylinder. It is ]»laeed per- 
pendicularly ill the vessel, projecting above it. Its lower edge 
is situat(‘d in tin* gioove. As it is sujqiorted by tfie bottom of 
the vi's.sel, it is eapalilc of uwolving on its a\is iu a1'j#)vizontal 
direction. The levigaiion of the pigments is therefore effected 
by the rubbing of the lower edge of the runner upon the surface 
of tlii^ groove. Tills groove is intended to retain the ruyner 
in its position, and to cause the .suhstanees which are to he 
grouiftl to eolb'Cit, at the ])oinls wheie the grinding takes place*’. 
The ujiper vdge of t he runner is level. It has two holes situated' 
o]i])osite to one another, and boied ]K‘rj)endi(*nlarly Jiorn ‘‘he 
surface : they .serve to fasten on the jiiece which is destined to 
coT)ftnunic^ti‘*inotiou to the runner. 

A tin plate, of the width vJk the runner, closes ilie opening 
at the top. It bus two lags, which arc inserted into the aboK- 
immtioncd holes, lly this contrivance the rnniu'r is mailc to 
follow every motion which'^s communicated ti) tin* jilatc. 

•There an* two wavs of causing the motive power to act by 
the bel]) of the jilate of metal. We may act upon a ])oiut iu 
the cirgimfercuei' by means of a revolving handle, which is 
Ict'futo a woodi'ii plate that serves as a cover. This is the 
siinjilcst method: hut as iu this case the ruuuer moveS at* 
liberty in its reeeptaeb', as soon as it mei'ts with any check 
iu its circular motion it suddenly quits its jiath, and the moving 
it then becomes very tr|ublesome. Tliis might be entirely 
obviated by means of a jiin jiassiug through the centre dt the 
runner and of the outer vessel; but it is better to pritduce 
motion by means of a crooked handle, which is made to work 
in the following manner: The upper surfoce of the metallic plate 
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has in its contn* a oircular iron bar, well secured. ^Tllis bar or 
s])indle. serves ns an axis, and turns in a liolc which is bored in 
a horizontal cross-piece, or rather in the centre of the lid of a 
box which covers the runner. Tlie handle is fastened on just 
where th(‘ axis projects out of the box. Bv tliis means the 
centre of the runner is always retained in tin* sipne place. It 
assists tlie action of the liandle, whi(“li thus distributes the 
impulse it recei\es to all parts at the sam(‘ time ; consc(piently 
the runner cannot • sutler any concussion, as in the ^brcijoinf* 
cas(‘. 

When tlie j>i_i!;ments an* beinp ;^ronnd, it is often advisable 
to increa'^e tlu' n('iiiht of the ninirer at the comnnuicemcmt of 
the operation, 'fhis is done bv ])lacin^ upon the tin ])late 
another ])lale ctf lead of the same diameter, nhose neiiiht may 
he di'termined at pleasure. It is moM'alde, and can Ik' easily 
laid on the plate, and at the same time as easily remo\ed, for 
' A^hieh jmrjtose it is merely necessary to take the handle olf. 

The dryinff-oven. — The dryi»lu:-o^cn i> constrncti'd of baked 
bricks, rtad at the bottom of it is a cast-iron plate. This cast- 
iion jdate lies over the tire, from which tlie necessary tempera- 
ture is coineyed to the interi<»r of the om-u. The interior is 
pro\ idl'd nitli wile sieves, fixed in frames lyinji; horizontally at 
short distances one above the other, which admit of a free 
circuhition of air. In front of the oven there i.> a door, mIucIi 
is closed as soon as the pieces to be dried Inue lieen laid in 
their places. The heating apjiaratus is similar to that of a 
coniinou oven which is heated with charcoal or coal. ^ , , 

Fnrii(f(‘e. — The furnace consists of a w all of baked liricks, — ■ 
a iire-])ot, the interior of which is lined with lirc-bricks, as 
we-U as with a coatini;’ of clay which is ])roof a^ain.st tire, — the 
gratinp:, — the ash-jiit, — a pipe throuuli which the air is con- 
veyed from a jiair of bellows into tlie asli-pit ; and ijralinj:; jier- 
forated with several holes, in order to distribute the wind of 
the bellows uniformly throuirhont the interior. A good smith’s 
bellows should he used for this furnace. 

This kind of furnace is preferred to the common drauglit- 
fitrnace for the pre}»aration of the pigments, because it is i^ajiable 
of jwoducing a very high temperature, and by that means 
shortening the operation. 

Wax for fasteiiiny the plates of yhss upon the easel , — This 
wax is similar to modelling-wax, and consists of bees’ -wax, 
4 pafts, — Burgundy -pitch, 1 part. 

It owes its ductility to the Burgundy-pitch, and its adhesive 
property principally to die greasy matter which the bees’ -wax 
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of commerce# almost always contains. If this is found to be 
wanting, the t(pficiencY should be sui>))lietl bv fixing f^ith it 
tallow ill small ijuantities. 


CITAPTI-lt IV. 

THTO AVORK OF Till: CL\ZIT:R. 

Tin: work of the glazier eon^isls — in cutting out the various 
pieces glass which are t(*l)e painted, and in giving them 
exactly the form which tlie drawing reipiires; — 2. in encasing 
the glass in lead when the painting is finished, 4lnd forming it 
into the jianels of which the whole picture is composed; — 
3. lastly, in arramjing it permanently in the armint/. 

In tlie two first operiftions the glazier is guided by a cartoon 
prepared cxjiressly for tliis purpose. Ujion this tlu^ outlines 
of tlie pieces of glass are indicated by a mere lini‘, w*hich at 
the same time determines the arrangement of tlie strips of 
.lead, /rhe irons hy which tlie glass is fixed in the window 
are likewise draw'u liere in their natural dimensions. • 

Of pie eiitllnf/ the i/latis . — The cartoon ha\ing lieon jdaced. 
on {#talde, the iljlazicr lays ujioii the drawing a jilate of glass, 
wliose colortr has eii- detcniiincd to a nicety hy the jiu.iVer. 
He draw.s the outline of the piece with a brush eoiitamiiig 
•w'lyl^' ]>aini, and then cuts it with the diamo’. 1, after which he 
brings it to tlie exac't form by means of the rie,<el-irou. 
Among nllu'r things ho lakes* care to leave a space between 
each piece of glass, whieli is determined by the thickness tif 
the interior of the strip ofjead by whose edges tlie jiieces of 
gl|iss are afterwards to he united. 'Idle colour with which the 
glazier draws llie outline ofllie jiieces A\hieh. are to he cut out 
is composed merely of Sjmuish white and weak gum-water; 
thejiaint-hrusli which ho employs for this ]mrpose consists of 
long, Ilexihle hairs attached to a thin cylindrical stick. The 
painter on imreehiiu also uses this ])eiicil, and it has the ad’ 
vantage of yielding a line of uniform width. 

Although the diamond and its use are well known, wt shall, 
however, mention a few ^iteresting particulars in rclatiog to 
the jiroporties of this instrument. The diamond AYhich |:uts 
with its natural edge is preferable to that which comes from 
the hands of the lapidary ; for such a diamond only cuts by* 
means of an angle artificially produced. *1110 latter may be very 

0 
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easily seen, when looked at with a magiiifyiiig-gla:is, to possess 
level ^.dcs, uiM to form a rectilineal edge where these planes 
intersect. That of tlie natural diamond is not perfectly recti- 
lineal, hut always convex ; and this is just the form which is 
best adfi])ted to cutting glass. Wlien rdie diamond acts upon 
the glass hy nu'ans of one of its edges, it either cuts or furrows 
it. JJut in this there is an e-^sential didcrence, for a piece of 
glftss which ha> heen merely furrowi'd can never he so ►..ell 
di\i(led. ’’J’he diamond lca\cs a scarcely ^i^ihlc trace upon 
wll-eut gl’i^s; on furrowed glass, on the contrary, a very 
distinctly fringed groo^e ii'/iy l)e ohs(‘r\(Ml. ^Vhen the diamond 
is cutting A\ell, a ]ow% monotonous sound may lie lu'.'.rd ; if it 
is furrowing, the sound A^hiel» it ^irodiiees is very ])erceptihlc 
to the ear anl eten to the hand ot'the glazier. When a line 
lias been drawn witli the diamond, and tlu' endeavour which is 
made to break off llie jiiecc of glass is fruit les.s, tlie attempt 
must not he obstinately continued, for it is only ueeessary to 
strike gently xvith the handle of the diamond or some other 
hard body ii]»on the side opposite to the cut, in order to cause 
it to liegin to separate; only a little more trouble is then 
required to carry on the separation along its whole length. In 
th's way we a\oid breaking the glass. Wlum it is nece.ssary to 
cut a ])ieee of glass of sueli a form tlnit it would lie ditheult to 
cut it with the diamond, and tlie attempt woiild jirohahly fail, 
recourse may he liad to the action of lire. 

After the outline ol’ the ])ieee whieli is to he cut otf has 
l)cen drawn, a little incision is made with the 'hamoud in 
any part of the line, the gla^s is tlieii heated with a Imt coal 
at those jjoints through Avhieh tm* .separation is to he continued, 
the h(“atiiig lieginuing at the point where the diamond lias 
coniuieiiecd tlie separation. If lljp coal is carried in tliis way 
slowdy over the glass, in jiroportion as tin* s(‘paration takes 
])lace, the whole piece is at last disi'iigagcfl. 'J’hc glazier would 
do well, liowc\er, to draw the jiiece ratlier larger than it ought 
jirdperly to he, for fear that any deviations which might take 
place as tlie crack is h(‘ing continued vshonld s[)oil the whole 
piece. The ricsel-iron is n.sed us a tiuisliing tool to give the 
requi.si(e form to tlie glass. 

To jircvent the necessity of hlow'ing incessantly upon the 
coal, ill order to keiqi it burning ai^ sudieiently hot, pieces of 
white w'ood saturated with suhucetatc of lead are used, wliich 
possess the property of continuing to hum ivithout further 
' assistance, as soon as it lias once heen ignited at one of its 
ends. Tliese pieces of wood are generally cut from the willow 
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or ]) 0 ])lar, rtlul are then steeped for several days in a solution 
of the above-rientioned salt, after which they nfe dried? Tliey 
are very convenient for hot coals. 

The glazier must he su})plied Avith rectiline?;! and also with 
curvilinear rulers of various kinds, for cutting the glass. 
Suppose he In* to cut a piece of glass of cojnplicated form — 
he removes, fliNt of all, from the plate of glass hy a rectilineal 
cur, the glass aaIucIi lies outside the propei^ontline, and thtm, 
,hy several cuts in succession, he ])cnetrates into the cornc»8, 
so that at last it is only necessary to use the ripfieJ^iron. • 

The 7'ipnpUiroi}, — This too^ consists of a hlade of soft steel 
1’, Unp'"^ in thi<'kiH‘s‘«, and alamt .") inches Imps in length. 
At each end is a shallow notch in the direction of its thick- 
ness ; and hy means of these notches a nnifihi'r of small 
.fragments are chipped oiF the glass one after another, so that 
those yinrts ^^hieh are outside the outline are lenioved with 
tolerable rapidity. The glass to he operated npdJi is lield in 
one hand, and the ripsphirnn in the other ; the cd^|; of the 
glass is then inserted without any dilliculty into a notch of the 
ripspl-irott, and hy gentle pressure downwards and ujiwards, 

► the piut which lies in the notch is broken off. This action is 
rapidly and continually rej)eatcd, hut tlie use of this insfVu- 
ment i*c‘((uir('s some skill. The ripspl-lron must he made 
soft*&ti‘el, and t*lHi{ ]h>scss snflicicnt flexibility to honl fast* 
the corner of the glass’, and at the same time must he hard 
enough to last a long time for tin’s eontii noi s work. Iron 
Vofild he too soft. 

A ripsphiron of a soineAAhtjf different construction is also 
used, which is suited to glass of any strength, and nhieh can 
he easily repaireil. It consists of tuo perfectly level rnlei*s, 

5 inelies o Vmps in length, Jirf one end of each of which there is 
a i’cetangnlar ]>rojection a little more than a Vine in length. 
These riders tit one upon the other in sncli a way that that 
end of the one Avhieh is without a ])rojection is received by the 
angle orthe otlier, so as to form the notch of the riesel-iron. 
The two rulers slide ujion one another, and arc joined together - 
by a hand, by the binding screw of which they can be fixed in 
any position. By means of this apparatus, the jnoper width 
may he given to the noteln and the instrument may be easily 
repaired by being taken torpieces. • 

Of the hading. — After the various jiarts of a painting on 
glass have been burnt in, the parts themselves must be united,^ 

* The line is of an inch, according to French measure. 
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fo as to form a whole. Thi'; operation is perforrn\»d by means 
of strips of lejRl in the following matiner : 

These strips of Irad eonsist of two narrow riblmns joined 
together lengthwise, hy one narrow slip of the same metal 
running along the centre of hoth. 'flii* arrangement of these 
three pieces ])rodnees a groove in each side of the stri]) of lead, 
for the ])nrj)os(‘ of reeei\ing the edges of the two ph'ces of' 
glass, wliieh border on one another, and which are thus 
ss;])arat(‘d by the middle slip, and eo\ered by the overlapping 
])rrls of tht' hauling, 'i'lu* length of the strips of lead is 
determined at jdeasure, a^di the hn'adth should h(‘ from two 
to six lines, so that tin* o\erlappmg j>art mav hi' frosi two to 
j’onr lines in 1 readth. AVe shall afterwards explain how the 
strips of h’ud ^‘(‘eiv(‘ their jiroper form. 

The cartoon, according to which the ])i(‘ees of glass have 
been cut out, is also used for jmtting them together and lead- 
ing them 'd'h(‘ glazier begins as ne.irl\ as possible in the 
centre any of the panels which are to he made ny>. As 
soon as the first piece which is to he fixed has been laid in its 
proper place, it i^ fastened in several |daees by pegs which arc 
dri\en into the table. These pegs or nails without heads 
acfpjin))lisli this purpose h\ the hel]) of small ]»ieces of milled 
lead, which are laid between the pegs and tin* glass. One of 
the sides of the jiicee of glass is then enclosed in a ])i(‘ce of 
lead. After thi> })iecc has billowed the whole outline of the 
piece ol' glass, during xvhieh jiressuri' has been apjilied by 
means of the lead-jack, the supcrllnons breadth js ent ofl’xvitli. 
the lead-knite. A second ])iece of glass is then fitted on, 
which, like the first, is fixed with pegs, until a stri[) of lead 
libs been fastemal on. 'rin* edges of the lead are pressed 
down with tin* lead-jack, and the ^,iperation is continued until 
the panel is finished. 

'file glazier then proceeds to the soldming, which consists 
in applying the solder to the joining", thus uniting the various 
jiieces of haul and imparting a gn atcr firmness to the net w'hieh 
they fonn. 

The solder is an alloy of lead and tin, less flexible than the 
pieces of lead them.sehcs, — eonseipiently it imparts to them a 
greater jiower of resistance. In this alloy the tin and the lead 
are;, united in eipial quantities. Ihfore the solder is used, it 
nnijt be previously prepared in such a way that it may be con- 
veniently applied. L(‘ad is melted in an iron basin or pot, and 
as soon as it has become liquid, an equal quantity of tin is 
added. Tliis done, if is kept at a moderate temperature, and 
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a small quantity of resin or grease is thi’owii into it, which de- 
oxidizes the metal, and thus lestores it to a jicrfectl^ liquid 
state. The oxide and tiic foreign bodies whieli iloat uj)on tin; 
surface are then reraoved^^ and (he inctnl i.> })Oured out. It is 
best to ca'^t it in thin ribbon, whicli on account of its form and 
its pliability can be much more easily haiid'ed. This ribbon 
may be obtained by pouring a small qwantity of solder upon a 
gll^oved plate, and ijjelining (he latter a little in the ac4 of 
})onring. , The inclination of this inouid mifl-t he sueh that the 
' ribbons or strips wiueh are tlnis ohtaimd shall 1)^ sulHcienfty 
pliable witliont ])eing too thin. As soon as the glazier 1ms 
])rovideil hims(di'with a sntlff ient (piantitv of sohh'r, he sets to 
work. The solder is applied by means of the .soldering-iron : 
this implement eonsists of a pieee of copper ii^the lonn of a 
cone, the base of uhich is prolongi'd. and serves as a handle: 
the latter is held in the iiand by means of two coiiea\e and 
moveable pieces of woml wliieh eompletely surroiyid (be hand 
ill their jnnetion. Tlie soldering-iron might also be made of 
iron, and then it would jirohahly be more durahlet*l)n( iron 
does not seem so well adapted to receive the solder as eojiper. 
The soldering-iron must he jireviously tinned at its point. For 
' this ptirpose, it is neeessary to ha^c a (in jdate rather ^o])^a^e 
in form. After the .soldering-iron lias been heated in a jiroper 
fnryaee, it is nthl'ed (ncr a pieei' of sal-ammoniac, in < nh r to^ 
clean it, aixl then uvey the hefore-mentioned tin plate, upon 
which a little n-sin has been sjiriukled for the [lurpose of de- 
, oxidizing the tin. The soldering-iron then leeci es a portion of 
tin Trom flic liii ])late, and becomes thereby tinned. It is ad- 
visable to clean tlie tinned cm^of it, whenever it is taken from 
the fire, by passing it o\er the tin plate, the metal of wdi^yli 
must he renewed as soon us it becomes necessary. 

The soldering-iron having been properly heated and tinned, 
iff brought near to the lead, ujioii whieh a small quantity of 
resin has been previously sprinkled. In this position, the sol- 
der, wlych is ap])]icd with the other hand, is melted : it is then 
diffTisod uniformly and regularly, by llu' point of the soldering- 
iron being made to pass over the whole surface of the 
The soldering-iron must he heated to the projier temperature : 
if it is too hot, it will melt the lead; if it is too cold, it gives 
the soldering a wrinkled |{)pcarauee, whieh ])roeeeds from the 
imperfect fusion of the alloy. The lead is soldered on o#e or 
both sides, according to the degree of strength which is fo tie 
given to the leading. As soon as the soldering is finished, tha 
lead is cleansed from the resin that retuaius by being rubbed 
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with a pioce of linen wliieh has been dij)ped in oil of turpen- 
tine. 

The furnace for lieatin*:: the soldering-iron is nothing more 
than a circular tin box, \\ ith neither grate nor drauglU . This box 
is generally placed on three feet, sullicf’entlv high to allow of 
its being eoineniently used. Tlie coals are made to burn up 
merely by a ])air of han(l-bello\^..s. 

.Vreparntion of the (jfaziers lead. — 'rin* bars of lead ;i,rc 
east in a mould, and uhen in a rough state hear soine rt'sem- 
blancc in slnipe to the strips ne ha\e ail•ead^ desc'rihed, fortlie’ 
production of which tli(‘se l)ars are used. Tlie mould is a sort 
of frauK' consisting of two paits,vach of whicli is froi.u 1 imdi 
() Unc!( to 1 inch l(t ////c.v in lireadlh, tVoni to 7 //y/c.v in tliick- 
ness, and frouA 1 foot to I fool 0 iiudies in leiiglh. These two 
pieces have eacli three longitudinal grooies, wliicli, when they 
are joined witli those of llu* (tjiposite side, form tlie ca\ities in 
which th(' bars are cast. The parts (,f the mould are united 
at one end hy a hinge which admits of tlie groo\es of the frame 
being shut and ojiened at jileasure. At the other end of one 
of these jiarts is a hifnrcated h.andle whii'h m()\es on a hinge, 
and which is capable of clasjiing the opposite* jiiece with its 
fork and holding it fast. 'I'he groo\es of the frame are'termi- 
nated by a trans\erse groo\e near the handli*, into wliieh the 
iiietal is poured. The frame being shut, is held perpendicul^irly 
by the handle with one hand, while the melted lead is ]»oured 
in with the other. As soon as the lead has solidified, it is 
taken out of the irame, in order to make room for other, 
castings. 

After the casting is finished, the bars are smootheil, that 
tliey may he subjected to the milling machine, whereby they 
are converted into what is called ‘glazier’s lead.’ 

The miUiiuj machine . — The milling machine consists, first, 
of two vertical cheeks, which are })arallel to one another, aftd 
are held together by strong cross-]»ieces, by means of screws 
and burrs. Each cheek is furnished with two wide Iwles be- 
tween the cross-})ieces, in w’hich there are as many revolt iiig 
’ cylinders, which wc shall jireseiitly de.^crihe more fully. The 
cor.rc.sj)ouding holes in each cheek are at the same height from 
the bottom of the machine. At the bottom of each of the 
cheeks also there arc two horizontal^^rojections chamfered off, 
and*iurnished with lioles to receive the iron bolts with which 
the/ are fastened to a bench. Two iron cylinder.s pass hori- 
zontally through the intermediate space between the cheeks, 
ttud their ends are let kto the above-mentioned corresponding 
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holes at each side. The upper cylinder projects beyond the 
hinder cheeK,.and nt the end ofit is a tooth-wheel of 12 teeth, 
which is liekt*iii its plac'e by a burr. The otfier end* of tin* 
cylinder only extejuls to the outer surface of the cheek. The 
lower cylinder projects beyond tiic cheeks at both ends. At 
one end there is a tooth-wheel siuiilar t') the one we Inne 
already nieiitiftucd, into which it tits; (he othci end is squared 
Iqj’eeeive a l/M’dle. On each of the cylinders, at an equal dis- 
tance iVom either ol' (lie eheek'^, there i,-% a whei'l, or dfsk, 
which is capable of lieini;* disei!_e:a”-ed iVoni or fastened to aie 
cylinder, 'fliese tw’o di>ks are (bus situated opposite to »ne 
anotlier, witliout, however, e|^niinj;tu contact. The liar of haul 
which IS to-lie drawn out by the re\ol\ina. motion of the disks 
in opjiosite direction^, when the e\linders are set in motion by 
means of the haudli', uniNt pass between tfl'se two disks. 
Their thii-kness determines tin- hieadth of the f^roove, and the 
distance at wliieli tlu^^are apart the thickness of (Jie interior | 
stri}i. On the eireuiiiferenee of thCvSe disks (hfre are a few 
lines cn^ra^ed, like the scratches of a tile, and thwi^' are for 
the ]mrpose of holdimz; the lead more >eeurely. 

To each of (he cheeks lietwTcn the cylinders then' is attached 
a he}f\} ))iece, of complicated form, which is called the <}k‘. 
The die, which is lei inti' a mortised hole in its ( orresjioifWiuu; 
cheek, jU'esent.'i an angular surface on its opposite side, winch 
is *lj()uiidetl at tli • top ami the bottom by a reetiliiu d part 
called the nayoJeiiisaiz. 

The two plaiK's of the angular surface beiir the name of* 
I’rench, the broader one being he oiujvrijf'rr 
(T entire, the other the eiiyog/eur de sortie. At the top and 
at (lie bottom of each die there is a semieireular groove eorre- 
sponding to the adjacent cylinder. It is jiow e^ident that Ihc 
die.s, in their mutual relations to one another, in conjunction 
with the disks, complete the mill which is to gi\e the proper 
shajie to the lead. They serve to form the outer surfaces and 
the sides of the lead, just as the disks form the core and the 
jN5«)oves. Ill order to draw' the lead, the end of the bar is 
placed between the two disks in the intermediate s))ace between 
the dies; the handle being now' turned, the bai must pass 
through the rolling- press, and receive the form and dimensions 
of the latter. In this operation the lead is considerably 
lengthened : a bar one ^uot long will give a strip of l^d of 
more than four feet in length. It is impossible to obtain 
milled lead of various dimensions without having several pairs 
of wheels and dies of proper sizes ; consequently, if the disls 



ESSAY ON THE ART OF 


lOH 

arc fixed to the cylinders, it is necessary to have jast as many 
cvliiiders as di^«ks. 

The\)enoh of the machine consljsls of a simple piece of wood, 
the ends of whicli are bnpj)orted by three legs fixed in the 
ground. i. 

Before the lead is placed in tlie machine, it must be smoothed 
and then condrnmL Tlie latter ojieration is ])erformed in the 
following manner: One end of a l)ar of lead is l)ent into tlie 
ibrin of a right ai»gle, uliich is placed under tlie f^iot, while 
tlA; other end i.3 wound up«ni a ])ieee of wood, by whiidi means 
tilt; lead is Ihrelbly drawn out : it is thm-. eonsiderahly length- 
ened, and heeornes more rig1:d. W'Vieii it is to he used, the lead- 
jack is ])a'''ed between the overlapping edges to sejmrate them 
from one another, so that tin* gins', m!i\ he more easily pressed 
into the groo^e. 

Of the arhiiny, — The chief ohjeet of the urnuny is to impart 
sufficient tiniincss and power of resislug estiTiial uolence to 
church winefows. The net of h'ad which holds the pieces of 
glass together is by no means cnjiable oj‘ doing so for any 
length of time, unless it is of very small dimensions or sup- 
ported at certain distances by iron liars, JUit this iron-work 
contributes sometimes c\en to the decoration of tlic wiiVlow : 
(lortiic elmrcli wdndows atford an c\am[>lc of tins, whicli con- 
sist of nnmerous panels contjMning forms oi‘ \arious \ipds 
^irtistically disjioscd, so that the whole presents a v«'\ pleasing 
appearance. Here the jiays its tribute to the art by 

affording the requisife strengtli to the window : it isolates the 
panels, and renders tlieir agreeable ontliiu's consjiVubus, whSle 
at the same time by its comphcaJed ]mtlern it forms a drawing 
so nmch the more jiowcrfid and effeelive, as it apjienrs black 
upon a transparent ground. In those windows, on the contrary, 
uhere tlie (mmny'v^ evidently of mf use to the jiainting, but 
is merely for the sake of rendering the glass secure, its presend^ 
cannot be otherwise lliau jirejudicial to the effect; iberefbrc, in 
that ease, it must he our object to conceal it as much jjis jios- 
sihlc ill the shadows, unless we prefer ])resentiiu»’ it to the (*ye 
ns a‘ piece of trcllis-work, independent of the ])icture, just ns is 
generally the case in church windows. The ancients did this 
\ cry* frequently, from a principle of economy. 

There are scncral otlier methods ^f constrnrtiiig tlie iron 
arminys ; sometimes, for cxninple, as in the ea.se of Gothi( 
wind^vs, simple iron bars, wliich liave been bent into the form 
o( the outline of the panels, arc used, and the latter are 
fastened to the bars by ijieaiis of pins disposed at equal dis* 
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tauces thr^mghoiit tlie whole extent of the former; ftometiinea 
there are iren bars \Ahieh in certain modern #hurch*window's 
receive the panels in groo\es in which they are fixed by nails 
running transversely ti^nMigh them. Sometimes there are* 
merely tliiii iron bais dis])Osed at the bafk of tlie painting, 
which, b) means of bands of the same n.etal laid on the lead 
on one side, carried round it and twisted togv ther on the other, 
render the' leading eom])aet. 

Armings which arc* fnniish('d vith 'j:i('!)\es are difiieult of 
eonstriietion : tlie l)ar^ aie composed of two jjla^e^^, wliiel^ arc 
connected loiigitudinaliy at right jingles, one in the centre of 
the otiier, by means of elcnchcd rivets; or they may 1)0 made 
of a single strip of tin bent at right angles, and then bent back 
again, so as to form two riglit angle'', whiyli eomtitiite the 
groove. This kind of armnxj is exceedingly expensive, and 
will always increase the cost oftho.se ehureh windows to whieh 
it is applied. Tlie Oothie armi/ig, although sin^der, is never-^ 
theless always expen.-ive, on account of the great strength of^ 
the iron ami the splints whieh belong to this kimf arming. 
The arming whieh is eouhtrueted with thin bars and with 
ribbons of lead is much more easily ])repared, hut is less 
durable, and presents no pleasing apjiearauce. 

After the gla/i(‘r has arranged the panels in the arming 
with splints, ntnls, iw ribbons of lead, he cements all the placf.s 
through which the .rain is capable of jieuetrating, ai'^' thus • 
finishes his work. 


(TI>PTKR V. 

ON THi: iNiair.niLNTs iok coloculu i.lassi:s. 

The preparation of the^glass whieh is coloured in mass is, 
strictly speaking, no part of glass painting^ l)ut belongs 
])roperly to the art of mahing glass. Since, however, such 
kinds.,of glass arc frequently used by glass-painters, we shall 
ltt*re briefly .state the ingredients proper for the various kinds 
of coloured glass. ‘ ’ ’ 

If Avo mix with glass, at the time of its numufaclure, c(;rtain 
metallic comjiounds, we impart various colours to it, the shades 
of which we are capable. of varying to any extent by following 
the general rule, viz. that according as it is required to iiibreasc 
or diminish the intensity of the colour, a small quant ity^of the 
colouring metallic oxide must be either added to or taken* from 
the mixture. The colour thus impatted is not superficial, na 
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ill the case of porcelain and enamel painting, hut js’ diffused 
throughout thdr whole mass, the colouring matter having 
become a real constituent part of it. In other l*espects, the 
•same substances are ajijdied to this purpose as are usi‘d for 
the colouring of the ])igments in general.* 

Of the pHi'pfe (/l(i,ss . — Gold is emploved to give a purple 
colour (o glass similar to that of ruby, for siielf glass is the 
mos^jierfect imitation of the ruby in colour, and r(‘seinbles ij; 
almost in hrlllianc\* and li^eliuess. There is no otl^er sub- 
stance which is capable of iinj)arting a red of so beautiful a 
tone to the pot-inetal ; but evIn inelN delicate manijjidation is 
required in the manag<'inent*of lIu*gold, and a variety of pre- 
eantionary niee.sures are necessary to insure^ sueeess. The 
prccijiitate of Cassius is the jireparation ol'gold ulnch is most 
frequently enipldyed tor c(douring glass pnr[)le. W'v ha\e 
already described the methods of olitaining il, and we sliall 
Inow state tlnyeason why it is generally fireferred to the rest. 

' The precipitate of (’assins is one of those (‘ondiinations con- 
taining g<?l*l which possessi's the greatest stability. It resists 
a high temperature, and if the reduction of the g(>ld, as we 
believe it to be, takes place after it has united with tlie glass, 
this ^vill only ha})pen at the moment when it can he hefd by 
the whole mass in the sta((‘ of division in which it exists when 
united with the tin. This eomhiiiation is less* disposed T,lqm 
aiiy other prejmration of gold to ]>ass o\er into \iolut or blue. 
The juirjile of (Cassius absolutely laapiires, in order to he used, 
to h(‘ levigated in a gelatinous state with jmlvm ized glass, borax, 
or any other suhstaiiee which is capable of cnleriifg ihto com* 
hiiiation with glass, and this wkli a ^iew to prevent a con- 
gloij^eration of tlie jiarticles of the gold. Its jjower of eolouring 
is sueh, that one part of the purple of (’assius is eapahle of 
colouring lOOt) jiarts of glass. In using this purple it is cus- 
tomary to mix with it the sixth part of its weight of the whiUf 
oxide of antimony, in order to give the glass a faint tinge of 
yellow, wliieli reduces tlie red that slightly approxinuites to 
violet to a lively jmrple. In otlun* respects, all that we hitVc 
sliid ‘about the pigments coloured by means of tlie purple of 
Cassius applies just as well to the eolouring of glass in the 
melting-pot. 

Fulminating gold is also used for^ colouring ghiss purple. 
It is Aie of those eombinatioiis which are obtained by precipi- 
tatioi/with ammonia Iroin chloride of gold. Its property of 
exjiloJing at a very low temperature renders it unsafe to use. 
In order to deprive it oMhis property, it is customary to mix 
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It with silica, lime, The same result is obtaiuecl witli a 
fixed alkali, <he mixture beiiic exposed to a g:(»ille liegt. It is 
also sufficient for the j)urpose to loi^iit.* tin- mixture with 
essential oil of tiirpenk'uo. But tlie j)reeau^oiiaiT measures* 
which we are undcf the necessity of a<h»jitin'r, in order to 
j)revcnt an explosion, are .at the same rime in(lis})ensable to 
success in cfSouring, and that too on the s.nue j)rinciple which 
gpidcs ns ir the ])reparation of the jnu jde of Cassius. I iiiean 
that tin; fulminating uold, while moist, nifiNt be mivcd Avith a 
substance which will (h'priAc it of its explosiAc jirojiert} ,^and 
at the same time hold it in a state of the most niinute 
di\isigi. • 

'J'lie purple colour of may also be jirodueed bv u^iif^ 

chloride of iiold, sulplinrct of gold, and e^-n from aurates, 
if the opeiatoi proceeds according to the method which ])re- 
xails in the otlici’ preparations of gold. 

()/ I Ilf ml f/l(/ss.-^'\'\]v n-d glass receives colour from^ 
eopjicr, il' not in the metallic state, at least at the degree o^ 
strongest oxidation. To make red glass, a mixtift’c of sul- 
jihuret of copper and oxide of iron is added to the melted mass 
of glass ; or, after a green has been first ])roduced in the mass 
by means of oxide of cojiper, the metal is deoxidized the 
mixture of a substance containing carbon, and tlie colour is , 
t|jus made to^puss oAcr into red ; this deoxidizing substance is 
usually hitartiai.; ol' jmtash. It has been found .i' lt any 
other combination which eoiilaius carbon would produce the 
aame eilect. 

’Carnnne'is obtained from copper only ; a dinfci red, fiom a 
mixture of iron and coppeif in which the former is to the 
bitterns three to one. 'J’he cpianlitA of iron is diminisbf;d, if* 
it is intended that the tone of the colour shall approach 
nearer to that of carmine, 'flu* glass must be Avorked as 
•soon as the proper red colour makes its appearance, otherAA’ise 
it would speedily disappear. 

TW* reil which is obtained from copper is so intense that it 

necessary to conduct the operation with the greatest care, iff 
order that the glass may not lo^e its transparency, foi' it is 
often in danger of becoming jierfectly ojjafpie. Our gbject , 
must therefore be, to find out a melbod by which this risk 
may be obviated. No^v this method consists in OAvrlaying 
the Avliitc glass with an extremely thin coating of rel glass 
{Jlmhed glass ) ; it is only in this way that transpareitcy can 
be combined with a beautiful colour. 

The ancients only mixed crude tartar, soot, or other de- 
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oxidizing bodies, with the mass wbieli hud been coloured by 
C()))per, /or th(» sake of obtaining the red. Bnt it is best 
to use i)rotoxide of tin, in order to obtain copper in the state 
^)f ])rotoxide. The action of ])roloxid(“ ()f tin is not so transient 
as that of the \egetable substances, nsUusi' aetion naturally 
terminates with their combustion, and in using wliieh we are 
liabl(‘ to a double disappointment; for if they are Jiot S4if* 
ficiewtly consumed, the glass will mU ho so clear, nor the 
colour so bnglit, jfnd as soon as the colour has come out 
propi'ily we jpnst proceed to work up the glass as fpiickly as 
po>sihie, h({‘au'-e tlie colour exceedingly hal)le to (lisa})pear. 
But all this is a\oide(l by using jifotoxide of tin. Aeg>rding 
to Dr. Dngelliardt’.s experiments, tin' red eontiuned e(piully 
tine throughout ^he wlmh' pioeess, and he ni'ver found liimself 
obliged to add deoxiduing bodie-. lie also met with oxide* of 
tin in all the ancient kinds of glass which he examined, and 
this oxide wa^ for the most pari |n'esenf in greafe'r (pianlities 
than tin* jijjotoxide of eojiper itsdf. 

Now, finee the colour imjiaited hs protoxide of eojijier is 
too intense to admit of its being workid up alone, and the 
plate which lias lieen (‘olonred thronghont would he o[)a(|Ue 
and 4 j)»fiear dark brown, and since* it would lie neees.sary to 
hjow it exceedingly thin, in order tliat tin* ixd ma\ heeonie 
trans])ar(*nt, we can oidy obtain inanagcahh I’ed' plates ot'glnss 
by Hashing a wliitc jdate with a \ery tliin coating (d’ved glass. 
There is, nior(*ovc*r, this ad\nntage in Hashed glass, \i/. that 
tlic red coating may be ground oH‘ in diH'erenf places ; tl|U,s 
we obtain white sketches, or, by melting other eolouj s on the 
surface, sketches of various coloilt-s. 

’ That this was tin* method employed lix the ancients is ap- 
parent from all the painted windows of tlie middle ag(*s. 

In order to make ilashed glass two erueihles are necessary^ 
one containing the red and the (dher the wliiti* glass ; the 
workman first dips his pipe into the red mass and brings u]) r 
small globule at tin* end of it ; he then eo\ers this v-ith a 
proper (piantity of wliite glass. The cylinder which is prot 
(luccd by blowing will exhibit a flashed glass of a heantifnl 
red colour. It is neces.saiy for the pnrjiose of thoronglilv 
uniting tlie red coating to the plate of white glass, and jire- 
v(‘nting it from jiceling otf in the pooling, ns happened in 
Dr. Kigelhardt’s first attenipls, that the composition of white 
glass Should be similar to, if not the same as, that of the red 
glass*, but it is best to make the red glas.s u little more fusible 
than the white. 
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Morco^fr, tlic ingredients of tlie red glass must contain 
no oxidizing; substances. Dr. Engelhardt, \^#io has# satisfied 
himself upon this subject at the glasL-houses, proceeds as 
follows: lie places b(>t\\e(‘n the large c'-ueililes for tlie red* 
glass a small crueifele, ami into this he juimduces 4 oz. of 
protoxide of^*op])er and 1 oz. of jn-otoxide o^’t H, in addition to 
the usual ingredients, for (‘very .0 tl . of the latter, if they 
•liap])eiietl to contain niinimn. lint if tlic\ tlo not cditain 
inininnfc, he takes .'{ oz. of jirotoxide of*co])per, and 3 oz. of 
protoxidt' of tin fot e'lerv 2 lbs. of salt \vbi<’h t]i(‘ ingredfents 
contained. If tlu protoxide' oj^ eo])per is not iinmediatelv 
added to tlie frit, Init is ffifioduced into it afterwards, as hen 
tlie latter is lieginning to la'come clear, a much smaller 
fpiantity must lie added. For scarlet he use^for CAerv 2d lbs. 
of frit J 1b. of protoxide r*f tin and 1 J oz. of finely letigated 
jirotoxide of iron : these an* added just at the beginning of, 
the operation. 

As soon as tlu* glass has become clear, he mixes with il 
I;’ oz. of jirotoxide ot’ copper, and the whole is weii*stirrcd up 
together. Fspecial care tnust be taken to a\oid bubbles, 
which are extremely liable to lie formed, and sjiecks of sand, 
as also that tin* white and the red ma'-s be ready at tln^sainc 
tim^* to admit of their being worked up togetb(*r. 

• It is clear from what we have just stated, that to sn-'ceed in 
obtaininfi: a beaut itUl plate dejiends very much njion tlu worli- 
inan, for the oM'rlaid glass alwaAs remains thicker at the 
.iijouth^of jlie tube than at the opposite eno of the bulb of 
glass ; the jilate is therefore always darker on cue side than 
on the other, aiid only thf middle is uniform; inde('d the 
tlashing is sometimes .so thin at one (*nd, that the evlour* 
disappears and passes ^ver into white. Dr. Ihigelhardt has 
in his possession several ancient jiicces of glass in Avhich this 
transition Irom dark to light has been made of the greatest 
n.se in producing certain efiects; among others, in the satin 
drajw rv of a dudilli. However, the Avorkman may Avith some 
“practice ac(]uii'e the knack of making tolerably uniform plates 
of glass, and Dr. Fiiigelhardt hopes soon to obtain this reSitlt 
in a glass-house with Avhich he has become connected f(\r this 
particular purpose. 

A frit containing learj seems more likely to preseiTC the red 
than any other frit ; Herr Engelhardt, hoAvever, says tlmt his 
experiments are not decisive upon this point. * 

0/ the yellow ylass . — There are several compoundi wath 
which glass may be coloured yello A^'they are mixed with it 
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at the time of its manufacture. Among these arc»sulphurei 
of antim'my, ahvimonite of lead, and chloride of, silver. The 
method of colouring with the latter has, in this case, nothing 
in common with the ]»rodnction of the silver yellow. The 
employment of chloride oi* siUer, hoMTvcr, rcfjnires a very well- 
refined glass which does not contain an excess of alkali. 
'Without tins ])rccnution the chloride would l)e decomposed, 
the "iher which is in the melted mass of gla^s, being now 
reduced to the metallic state, would sutler a rapid agglo- 
meration of its miinile ])artiel(‘s, and the colour would in 
consequence' disa])p(‘ar. (’Idoiide of sihe'r is not used on 
account of its being \ery e\jH’n>i\V. Sidphuret of antimony 
and antimonit(‘ of lead are the only colouring mat('rials in 
gc'iicral use. Jtpt as the yellow which is burnt in gives a 
fresher and clearer colour, ye'llow pot -metal is not much 
, manufactured. Wc merely uish to mention one otlu'r }cllow 
here, which i' obtained by an admixtine of a earboniliTons 
substance vyith the pot-metal. This impel fet't method, which 
gives a glass of a disagreeable shade of colour and full of small 
bubbles, has now fallen entirely into disusC'. 

In order to colour the glass blur, black oxide of cohalt is 
cm[)l/]\ed, which causes the formation of the jirotosilicatc'. 

Twlrf glass is obtained by means of peroxiile of manganese 
witli or without an admixture of o\id(' ot' cobalt.' 

A (/rren is imparted to glass with oxide of copper; oxide of 
chromium, or a mixture of antimonile of lead and oxide of 
cobalt. Oxitlc of chromium gi\es a less transjiarent colour 
than oxide of copper. 

Jiluck glass is prepared from v^xide of manganese, oxide of 
iron oxide of copjier, and oxide of cobalt, in combination x\ith 
one another. This colour depends iijam the mixture of the 
three colours which arc prodnc(‘d by these oxides ; that is to 
say, the mixture of green, blue, and ^iole(, which in proper 
proportions Avill gi\c a black. 

Finally, glass is made irbifr and opaqvr vdth stannic acid 
or phos])liatc of lime, obtained by calcining bones. 

Phosphate of lime, or calcined hones, is also used in the 
maiinfaeture of opnlrsrruf glass. The exact receipt for the 
mixture will he given below. Opalescent glass is employed 
with advantage in every case wliere ^lie direct rays, or even 
the ri'^ectcd light of the sun, is ])rcjndicial to ^\orkmen. Tins, 
for irikance, is the case in the workshops of goldsmiths, 
jewelllTS, &c., ill government offices, banking-houses, &c., 
which are situated on the ground floor, where it is often 
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necessary to use ground glass. So also this* glass is of great 
service for aj} kinds of lamp-glasses, since the grinding of con- 
cave or convex surfaces is attended with difficulty, and makes 
such glass expensive. . 

We will now givt several receipts for the ingredients of 
coloured glares ; 


•^ixturo f()} fiosp cuhmrnl Glows 



Parts. 

While sand 

1(11) 

Potash .... . . 

IH 

Slaked lime .... 

8 

Piirj»le«)f Cassius . . , . 

% 

Peroxide of mangancM* . . 

1 

( )r, 

While .sand . . 

IIM) 

Alinium 


Caustic potash 


Nitrate of potash . . * . 

7 

Purjile of Cassius .... 

8 

Peroxide of inanganevc , . 

1 

Sulpluiret of autimon\ . . 

1 

, AVv/ Gloss. 

White sand 

ion 

Minium .... . . 

00 

CausTic potash • , 

Nitrate of j;)otash . . 

30 


Ihirple of Casnus . " . • . . 

12 

Pornvidc of manganese . 

0 

^lypliurc^ of^ant 1111011 } . . 

(l 

yrlloir Gloss. 

• 

White sand 

100 

Potash 

,i0 

Slaked lime 

8 

Antimony - M‘llow, rohmicil 1 

" \sith o.vide of lead . . . 


Or, 

Wliile sand 

loo 

... 

to 

Lime 

10 

Antimonv-yellow, coloured 

with oxide of lea<l . . . 

10 

Or, 

White sand 

100 

Minium \ 

80 

Caustic potash 

.30 

Crystallized nitrate of potash 

12 

Autimonv-ycllow, coloured 

with oxide of lead • • 

H i 


.JUnr Glo.ws. 


- 

ParU. 

\\ hite sai.d 

. foo 

Mmiiim 

. ^50 

(#iusti{‘ potash . . . . 

. 3.^) 

Calcined horax .... 

. 10 

Oxide of cohalt .... 

4 

Or, 


W lute sand . . . . . 

. 100 

Potash 

. bi) 

Slaked lime .... 

G 

Oxide of cobalt . . 


Or, 


While sand ..... 

. 100 

Miiiiiim 

. 80 

Caustic potash .... 

. 40 

Nitrate of potash . . . 

. 8 

Oxide of col »alt . . , . 


Gn'fu Glass. 


White sand .... 

. 100 

Ivclined pearlush . . . 

. 50 

Slaked lull.' . ... 

. 8 

Green o\i<k of ii'mimm 

. 2 

Or, 


White sand . . . 

. 100 

Kefmed peailasli . . 

. *50 

Slaked lime 

9 

^ello^v oxide of antimnii} 

4 

Oxide of cobalt, or zatVre 

. 2 

Or, 


M’hitc sand 

. ion 

Minium 

. 75 

Calcined potash , . 

., 38 

Nitrate of potash . . . 

. 4 

Green oxide of chiomium 

2 

Or, 

* 

White sand 

. 100 

Minium 

- tiO 

White pearlash .... 

i 40 

Oxide of arsenic . . . 

1 6 

Glass of antimony . . . 


Oxid^ of cobalt . . 

.. h 
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Or, 

\VhitP\viis*iied sand . . . 

100 

Minium 

S.') 

Cal ei lied potash . . . 

:\H 

Nitrate of potash . . . . 

8 

YelloNN oxide of antinioin 

1 

Oxide of eolialt 

o 

I'lofrf fi/aw. 

White sand . . . .1 . 

1011 

l*ea»>iish 

IS 

SlaW'd lime . f. . . 


Oxide Ilf uiaiu?aiie'«e . . . 

l-IO 

Ol, 

M hit en ashed sand . . . . 

100 

Minium 

78 

(haleiiied potash . . , . 


('r^stalh/.ed mtr.de of pot,i.sh 

H 

I’i'i oxide of niaiiu:aneso . . 

1-2 

lilatn frVc/.v.v, 

‘White sand , 

1 (10 

White ])eaftash . . . 

(lO 

Slahed lime 

8 

\\ lute glass, )ml\eri/{’d . 

70 

Ox'de of arsf'iiie . . 

(• 

OxiihAof f'ohalt 

10 

lh‘i oxide of ni.aiigaiiese . . 

l() 

Aeetatc of iron, oi e\en iimi 

111 till' hiudiest state of oxi- 

dation 


Or, 

White sand ... . . 

100 

IVailash . . 

18 

liime 

(i 

Oxide of eohalt . . 

1 

l^croxide of inane.iiieAe . 

;; 

Oxide of Clipper . , . 


Illaek oxide of non . . 

•1 

Or, 

White .s.ind . . . . 

loo 

Minium . 

82 

C ileined jiotadi . . . 

.!S 


Nitrate of potasli 

Pftrtt. 

8 

Oxide of cohalt . / . . . 

8 

I’eroxide of iiiangane.se . . 

8 

lilaelv nxide of iron . . . 

12 

Oxide of copper . . . . 

12 

Oj){i h‘S (‘ctt t* 0/as's. 

White sand .... 

100 

lletined peaihish .... 


Slaked lime . 

10 

Oxide of sd\er 

:co 

riiosjihate of lime, or calcined 

cl'‘'!ies 

0 

Or. 

\\ lute s.ind ... 

100 

I'liiilied sod.i 

-l.'iO 

Shiked him* 

100 

( or x\hile Inoki'ii 

gdass 

.MIO 

Ihdioehloiale of silxei . . 

10 

IMiosphale of lime fiom 

mutton hones , . , . 

00 

Oxide of aisimie . . . 

:io 

U fiifc ojjfiqitp (ilass. 


M liite sand 

100 

M hde pearlasli . • • •, 

00 

Slaked lime . . ’ . . . . 

,8 

W lute glass, pnUi 1 i/ed, . . 

hO 

Oxide of lead 

100 

Oxide of arsenic . . . 

3 

Or, 


White sand 

100 

’^•’aleined potash . . . . 

rio 

Slaked lime . . . 

10 

Oxide of tin . . , . . 

00 

■Or, 

White sand 

100 

Minium .... . . 

78 

C.dciiK’d iiotash . . . . 

.'50 

Nitiate ot pot.i.sh, in erxsta^s 

8 

W hde oxide of tin . . . . 

(»2 


* \ falclnrd mixluic of o.xido of lead uiid oxide of Uii in the proportioil 
n! Of the former to 1 ol the lutlei. — {JtU/itjr\ N'jfv) 


ii\ wiia-ny am» kjn-., umiii.o. lomm)n ani> BiceLr-H. 
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AJtCHITECrVRE, HriLDING, DECORATIVE ARTS, iS-c. 15 


TECHNICAL. QUIDE, MEASURER, ANCr' ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in ail the Building Trades, Complete Sper'iic'<tions for Houses, Roi^s, 
and Trains, and an ]^y Method of Estimating the parts of a Buildinfk 
collectively. By A. <J 1 . Beaton. Tenth Edition. Waistcoat-pocket sLee. 1/6 

**No Imilder^ architei I, sj r» •" i.i .ir\ iluerslioiil ' ‘ <» without lui> ' IJc.Uon "'—R%Mding Sen s, 

TIMBER IMPORTER’S. TIMBER MERCHANT’S, AND 

*•» BUILDER ’5 STANDARD (iUIDf:. B> K. T. GitANnY. Ciown 8vo, 

cloth . 9 . 2/0 ' 

TIMBER M*ERCHANrS and BUILDER’S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measure- 
ment of Deals and Battens, of all sizes^ and other Useful Tables for the use of 
' pmber Merchants and Buil 9%|ieBy William Dowsing. Fifth Edition. 

Revised and Corrected. Crown^o, cloth 3/0 

"We are glad to see these admirable tables, which for correctness and snnplicit> of 
arrangement leave nothing to be desired "—Jtmber Trades yournai 

TIMBER MERCHANT. Being a Brar;,>:al Guide for the 

Use of Building Contractors, Surveyors, Builders. &c , comprising useful 
Tables for all purposes connected with the Timber Trade, Marks of Woor ) 
Essay oji the Strcngtt of Timber, Remarks on the Grow'h of Timber, &c. Lf 
W. Richardson. Second Edition. Fcap. 8vo, cloth .... 3/6 

VENTILATION. A Text-Book to the Practice cfl the Art of 
Ventilating Buildings. Bj \V. P Buchan. With 170 illustrations. Crown 
tivo, cloth . 3/0 

VENTILATION, ^ee “Steam and Jfoi Water Heating and 

V( titil.uinn.” 

VlfuLA ARCHITECTURE. A Handy Book contmning a 

Serie.s of Designs for Villa Residences in variou. Styles. itu Outline 
Sp^ifications and Estimates. By C. Wjckes, .\rcbuect, Author of “^The” 
Spires and To.wcrs of England," &c. 61 Plates, 410, half-morocco, gilt, 

edges . ' - £1 lit. 60. 


WATER* AND IT5 PURIFICATION. A Handbook for the 

Use of Local Authorities, Sanitary OtTiceis, and others interested in Water 
Supply. By S, Rideal, D.^. Lond., F.I.C. Second Edition, Revised, 
with Additions, including nurticrous Illustrations and T-ables. Large Crown 
8 vo, cloth . . 9/9 

WATER SUPPLY JOF CITIES AND TOWNS.* By 

William Humber, A.M.Inst C.E., and M. Inst. M.E., Author of “Cast 
and U'loiiglit Iron Bridge Con'-tiuciion," Ac.. Ac. Illustratod with 50 
Double Plates, 1 Single Platt-, Coloured bronlispifco, and upwards of 
250 Woodcuts, and containing 400 pp. of Text. Imperial 4to, elegantly 
and substanthilly halt-bound III morocco .... AVif £0 6t- 
M lli'.H'KK. M. SKI icii or soML HI iHi Ml v\-> HIM It \\ r i.f'BN AiKirii.n roK 

•TRJ WA H-K 10 Cl 1 ILS AM) low N-,--!!, \VaIIK\M» IIll PORI'U.N Ma I I KK 

I'SI ALI \ As-„Hivn I) unit n— III. K\IM mi and 1A M-orai in— TV. Sl>RIN^;^ and 
THI. WAI I K-ni Akl\(, roKMAHONS Ol \ \RIOfs DlSIKUIs— V Ml AS! kl' 1 . AM ) 
PsIIMAIIoN Ol IMH l-lowor WAUR— \1 On IHH SHIoHoN ok ihk Sockcf UK 
srm Y— VII. wki i s— vili. ki»si kvoiks— tx.Thkpukim* aiion oi Watur— X. Pi mis 
—XI PCMI-IM, MACHIM-ky— XII. COMU’IIS— XIII. DlslKIIJl 1 lO.N OK WA'l^'K — Xl'/ 
MHIHR-. .si RVlcr ptl-hs, AND HoISK !• 1 1 I IM.-r— XV. Till I.AW A.M> KCfTNOMY oK 
WAII.R Works— X\ I CONSI ANT AND INI KKMl rrKM SVn'L Y— X\ II. IlKSCRllMlON OH 
PLAIHS— APPP.Mm KS. {.IViNt; Tamiks ok Raiis ok SCPPI Y. \ KLOCITIIs, &c.. & c .. 
•lOt^KTIlhK wnn SPKt It ICAnoN.S OP' .SKVLRAL WoRK-^ It I I -'IRAII'D, A.MONG WHICH 
WILL UK HOUND! AllKKDKHN, I%>m'ORD, CAN* I i:KltUR\ , DtMU I , H.M 11’ AX, LAMIH.'IH, 
KOTHK.RIIAM, ANDOIHKK.S. \ | 

"The most »y,stematic and vambic work upon water supply hitherto producm in linglish, 
or in any other language. Mr. Hniber's work is ch,ar.acteriscil almost througlwt liy an ex- 
haustiveiicsi much more distinctive olbrench and oerman than of i'-i4{hsh technicSil treatises. 
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Kevisea. ^Ued by Au.an Grkbnwkix, F.a.S,. A.M.Intt.C^ 

numerous Plates and Illustrations. Super-royal 8vo, buokratn. J 

I. INTKODI'CIOK^— II, DllFBKt'Nl ‘U'AmUES OF \VA1Fk*-lIl OltANTtW Att - 
Water to lih 1 ’kovii>ki)>-1V’. on Ascekiainino whether a FRoi’osHiJiRiirttfiiK <tK‘ 
SUFrLV IS SITFFILIHNT-V. OH ESTIMATINi. THirSfOKAOE CAFACITV 


CLASSIFICATION OF Wa' 1 ERWORKS^-VII. iM^irNUlVc; 
yiTI. F AK I HW ORK DaMS>~IX. ^.-ASONkY.DAMS-^Xt TH8 J’UKIHLAT ION OK WatRh VI 

SKTILINI; Rrtsfeavoik.s~XII. 4iv.Nr> FrLTRATmNlXrir Pirkn^tAT 
act ion or IHON.80FTEK1 N« OF WATER BY ACT ION OF UMK NAT UKAL FiLTRATICmE 
. iCK OR Clean Watpr KhshkvoirS'^Waifk TownRs—srANi) iti'hr— w 
Zvvf **‘^“»* SF.RMcr. Ksstotvonts 


* vV r *lLIIO« OF K ITTLINi; RESERVOIRS. KjLTKK BEDS. AND bFR\ ICK RSRHRVOfiM 

-X\ I. hum HINT. MaCHINERY-XVH. Flow ok WatKR inCoNI 
(HANNKUS-XV^II. DlSTRIBUTlNt; SYSTEAs - V'-- SWICIAL Pm Row ‘ 

iviVuir** Pipes por Waik.. ^(kivs — xxi. preven iton or Waste of 

WaI HH—XXH. VaKRIL’S APPLJANCHS I’SHD IN CON.NECTION WITH WATERWORKS. 

PRoiuBiE''j’J^Pri?'tKA^ I'.Il.S_Con.sidfhations Concerning the 

a. •McS™";vMl‘isupi-w!‘ “ Sv»M«A9a 

»w« conk'raoijate U«€ author udou the pactic.il cyniiD..n*ense sh.m« tii the i.rtwii-ationof 

water supply, rural. A Practical Handbook on tbe 

Supply dC Water and Constractioa of Waterworks for Small CouurT 
Distt^ By Ai^n OBEtNwtLL, A.M.I.C.E., and W. T. cStiy, 
Eevisod Edition. Crown 8vo, cloth .... jf^fQ 

WATER HNOINEBRINQ* A Practical Treatise on the 

Mej^mei^ Conveyance, and Utiliutioa of Water for tfae Supply 

of Towns. ByC. SLAGO,A.M.Inst.C.K . f/H 

WOODwCAIWINQ FOR AMATEURS. hinu or 

Desiipa .^ fy A I>aot. With *o Plam. hlisvf mA OMuair .JBdiiMii. ' 1 
Crown, Avo, in emblematic wrapper 


WOODWO^NO iSACitlNERV. Its Rise, 


j t c oh o ip wi^t 'Chdpeattoii of Timber. IHuptrated With Sjtami^ 
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Practical Plane Geometry. J. F. 

Analytical Geometry. J. Hann R. Young. 
Geometry. Part J. (Euclid, Bks. H. Law 

f Part II. (EucUd, Bo^a IV., V., V 1 .,*XI., 

• XIL). 

Geometry, in i vol. (Euclid’s Elements) . 
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illgebra. J. Haddon .... . • 

Key to ditto 

Book-keeping. J. Haduon .... 
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♦ Key to ditto 
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Arithnijetic. J. Hadjion 

Mathematical Instruments. Heather & Walmisley 
D rawing &, Measuring Instruments. J. F. Heather 
» Optical instruments. J. E. Heather 
S urveying He Astronomical Instruments. J. F, 
Heather . . u . 
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Mensuration and Measuring. T. Baker . 

Slide Rule, & How id Use It. C. Hoare 
M easures, Weights, & Moneys. W. S. B. Woolhousb 
L ogarithms, Treatise on, with Tables. H. Law 
C ompound Interest and Annuities. F. Thoman 
, ♦•©i^mpendious Calculator. D. O’Gorman 

Mathematics. F. Campin 

Astronomy. R. Main & W. T. Lynn . ... 

Statics and Dynamics. T. Baker 
S uperficial Measurement. J. Hawkings 
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2/6 
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Building, Art of. E. Dobson and J. P, Allen . • 2/- 

^ Book on B^ildin||. Sir E. Beckett . . .*4/0' 

Dwelling Hduses, Erection of. S. H. Brooks . 2/6 

« Cottage Building. C. B. Allen 2/- 

^ Acoustics of Publi^ Buildings. Prof. T. R. SMrc^. 1/6 

Practical Bricklaying^^^railT^HAMMONi) . , 1/6 

Practical Brick Cutting & Setting. A. Hammond. 1/6 

Brickwork, F. Walker 1/6 

Brick ancioTlle Making. E. Dobson . 

Practical Brick & Tile Book. Dobson k Hammond 6/- 
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Circuit Work In Carpentry. G. Collinos . . 2/6 

Roof Carpentry* G. Collinos 2/- 
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